isability 
ind, and 
TUCtion, 


Of The 
Liversity 
nal pro. 
Nine. 
Imology 
of the 


Reading 

was a 
Society, 
mn, pro- 
hool of 
and as- 
of the 
yl vania, 


erly of 
at the 
mologi- 


Diree- 
veland, 
ofessor 
iversity 
t of the 
d vice: 


ofessor 
depart- 
Harold 
ofessor 
nt pro- 


AUG 1.0 1943 
Medical Livrary 
SERIES 3—Vol. 26, No. 8 AUGUST, 1943 


AMERICAN JOURNAL | 


OPHTHALMOLOGY 


CONTENTS 
PAGE 
Reaction of rabbit eye to normal horse serum 
T. F. Schlaegel, Jr., and ]. B. Davis 785 | 
Methyl-alcohol poisoning. Part II W.H. Fink 802 | 
Roentgenography of exophthalmos. Part II ................. R. L. Pfeiffer 816 | 
Use of prisms in ophthalmology .........-....+--24hseeeees G. P. Guibor 833 
of the optic Merve 7.5)... T. Steinberg 846 
Dermatologic lesions about the eyes..............++00e0e00- O.S. Ormsby 850 | 
Free-floating cyst of the anterior chamber O. H. Ellis 859 | 
DEPARTMENTS 
For complete table of contents see advertising page V 


Copyright, 1943, Ophthalmic Publishing Company, 837 Carew Tower, Cincinnati, Obio 


Subscription price in United States ten dollars yearly. In Canada and foreign countries twelve 
dollars. Published monthly by the George Banta Publishing Company, 450 Ahnaip Street, 
Menasha, Wisconsin, for the Ophthalmic Publishing Company. Subscription and Editorial 
Office: 837 Carew Tower, Cincinnati, Ohio. Entered as second class matter at the post office at 
Menasha, Wisconsin. 


= 
| 


At least 75% of your professional services are ex- 
tended fo men and women who are directly or indi- 
rectly engaged in war work. We feel that members of 
our organization who are committed to render uninter- 
rupted ROCO Rx Service are doing their bit along with 
you fo increase the nation’s output of war material. 


DISTRIBUTORS OF BAUSCH & LomB PRODUCT 


General Offices: Chicago, San Francisco 
Branches in Principal Mid-Western & Western Cities 


| Sik 
“4 
7 
% 
y 
_, 
Men who . 
ind tne 
| : « of the Men Beh e War product 
! oi ctures Increas 
| poing The + 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


VoLtuME 26 


AUGUST, 1943 


NuMBER 8& 


THE REACTION OF THE RABBIT EYE TO NORMAL 
HORSE SERUM* 


SENSITIZATION BY INTRADERMAL INJECTION 


T. F. ScHvagcet, Jr., M.D., AND JosePpH B. Davis, M.D. 


Indianapolis, Indiana 


A close resemblance of the microscopic 
picture of sympathetic ophthalmitis has 
been produced by the use of normal horse 
serum. Inflammation did not develop in 
the sympathizing eyes, but most of the 
histologic characteristics were obtained 
in the injected eyes. 

The decision to use normal horse serum 
in this experimental study was based on 
the following factors: 

1. It has been postulated that a non- 
specific stimulus when introduced 


through an ocular perforation may awak- 


en the unknown etiologic mechanism of 
sympathetic ophthalmitis,t perhaps by 
causing the melanophores to release their 
pigment. 

2. The studies of Doan, Sabin, and 
Forkner? have shown that it is the lipoids 
in tubercle bacilli that instigate the pro- 
duction of the tubercular type of granu- 
lation tissue. Since blood has been known 
to incite the production of tubercular 
granulation tissue, and since normal horse 
serum contains various lipoids, it was 
logical to assume that horse serum might 
induce a tubercular type of histologic pic- 
ture similar to that of sympathetic oph- 
thalmitis, 

3. Burky,’ Seegal and Seegal,* and 
others have shown that horse serum may 
be used to produce inflammation in rabbit 
eyes, 

*From the Research Division, Indiana Uni- 
versity School of Medicine. 
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Burky sensitized rabbits by making re- 
peated intracutaneous injections and then 
filled the anterior chambers with a foreign 
protein by alternate aspiration of the 
aqueous humor and injection of foreign 
protein.* 

We were interested in the results that 
would follow if the injections were made 
through that danger zone for sympathetic 
ophthalmitis, the ciliary body. 

4. We wished to repeat the work of 
Lucic, using a simplified method and a 
nonbacterial allergen. Lucic has produced 
experimentally a close resemblance to the 
histopathologic picture of sympathetic 
ophthalmitis.»5 He sensitized rabbits by 
means of repeated intracutaneous injec- 
tions of what he has called “staphylodiph- 
theroid antigen.” This “antigen” consists 
roughly of a 48-hour beef-hormone 
bouillon culture of diphtheroid bacilli in- 
cubated with a toxin-producing staphy- 
lococcus for eight days at 37°C. The 
“staphylotoxin” was used to sensitize the 
rabbits to the diphtheroid bacilli. 

Lucic tried different methods to obtain 
an appreciable reaction. His best results 
were obtained by sensitizing the animals 
as already described, and then injecting 
two heavy suspensions of Bacillus hoff- 
manni in physiologic saline into the right 
eye, the first injection into the ciliary 
body, and the second, 10 days later, into 
the vitreous. A similar injection was then 
given intravenously in 7 days. Ten days 


y 

4, 
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later an injection was made into the left 
common carotid artery. Although this 
method achieved results, and in both eyes, 
it is complicated, and it does not rule out 
the possibility that the results were due to 
bacterial action as well as to allergy. It 
was felt that a similar but simplified pro- 
cedure, in which a nonbacterial allergen 
was used, if it were successful, would 
show more definitely that the phenomenon 
was an allergic one. Therefore, we used 
normal horse serum and a modification of 
the method of Burky. 

Two series of rabbits were used. In the 
first series the rabbits were sensitized by 
intradermal injections before being in- 
jected in the right eye, whereas in the 
control group the rabbits were injected 
without having been previously sensitized. 


EXPERIMENT 


The first series consisted of 22 pig- 
mented rabbits. Into a shaved back area 
four intradermal injections were made. 
One-tenth cubic centimeter of normal 
horse serum with 1:10,000 merthiolate 
(Lilly) was used for each of these four 
injections. At weekly intervals these in- 
jections were repeated until necrotic cen- 
ters appeared in the wheals (Arthus phe- 
nomenon) or until four or five weekly 
doses had been given. Such wheal reac- 
tions were considered indicative of maxi- 
mum sensitivity. Most of the rabbits de- 
veloped necrotic centers after the third 
weekly set of injections. Microscopic 
study of a quiescent necrotic-centered 
wheal revealed, besides a necrotic re- 
gion, an infiltration of large mononuclear 
cells and a few nodules of epithelioid-like 
cells. The infiltration of the skin was 
much like that in the eye except that we 
found no giant cells in the two skin sec- 
tions studied. There was no correlation 
between the development of dermal necro- 
sis and the ocular reaction later. 

When the skin reactions were at their 


maximum, the next injection of 0.1 ¢¢ 
was made into the ciliary body and vitre. 
ous of the right eye the following week. 
The right eyes were anesthetized by three 
applications of two drops of 4-percent 
butyn. The conjunctiva was grasped with 
toothed forceps, while a 27-gauge needle 
was inserted 5 mm. behind the limbus at 
the 12-o’clock meridian. The injection 
was made into the vitreous as near to the 
ciliary body as possible. At the same time 
a 0.1-c.c. intradermal test dose was used 
to establish the existing degree of sensj- 
tivity. We found no close correlation be- 
tween the severity of the skin reactions 
and the ocular reactions, although they 
both tended to be pronounced. 

Ten of the 22 rabbits died, during 
sensitization, of intercurrent infection not 
connected with the procedures. Of the re- 
maining 12 rabbits, 7 (group A) were 
treated as described ; 3 rabbits (group B) 
received a second 0.1-c.c. intraocular in- 
jection at the 12-o’clock meridian one 
week later; whereas 2 rabbits (group C) 
received their intraocular horse serum 
with finely divided, autoclaved carbon 
particles suspended in it. 

The rabbits were killed and their eyes 
enucleated after variable periods ranging 
from one-half day to 28 days. 

In every case the degree of ocular re- 
action was severe and was read as either 
three or four plus (see footnote, table 1). 
There was intense chemosis and conges- 
tion of the conjunctivas, which elevated 
them as much as a centimeter. The pupils 
were small and sluggish, or fixed to light 
stimulation; the irides were muddy ; and 
a plastic exudate frequently was seen over 
iris and pupil. Such ocular reactions were 
well developed in 24 hours and lasted for 
over a week. 


HISTOPATHOLOGY 


Microscopic study showed that the first 
infiltration seen at the end of one-half day 


irst 
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CHOROIDAL 
NODULE 


RETINAL 
DISRUPTION 


GLIOSIS 


Fig. 1 (Schlaegel and Davis). The choroid is infiltrated with mononuclear cells which form 
nodular aggregates. The retina shows disruption of detail in some areas, with gliosis on its internal 


surface. 


was composed solely of polymorphonu- 
clear leucocytes, but after an interval of 
one whole day the infiltration consisted of 
mononuclear cells in such numbers that 
they slightly outnumbered the poly- 
morphonuclear cells. After seven days no 
polymorphonuclears were seen except for 
an occasional eosinophil. 

It has long been known that, in the 
early stages of most types of acute in- 
flammation, the polymorphonuclear cells 
predominate, and that with the passing of 
time the mononuclears increase and even- 
tually may outnumber the polymorphonu- 
clear cells. Menkin has shown that when 
the pH of the exudate is alkaline, the 
percentage of polymorphonuclears ex- 
ceeds that of the mononuclears.2 When 
the pH reaches the acid side, the mono- 
nuclear cells become dominant. The pH 


of the normal horse serum, measured by 
means of the glass electrode, was 7.74. 
This may be one reason why the first in- 
filtration was composed entirely of poly- 
morphonuclears. Samuels has pointed out 
that it is almost impossible by any form of 
irritation to cause pus cells to be poured 
out into a rabbit’s choroid.’ However, we 
found the pH of the rabbit vitreous to be 
7.40 within three minutes after a freshly 
enucleated eye had been opened. (The 
reaction rapidly becomes more alkaline 
on exposure to air.) Thus it is theoretical- 
ly probable that all infiltrations in rabbits’ 
eyes would show an initial polymorphonu- 
clear dominance if they were examined 
early enough. 

The most striking involvement of the 
right eyes of the animals in series 1 was 
the massive mononuclear infiltration of 
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the uvea, The classification of most of the tris: Pro. All but two of the eyes 
sections as three or four plus was used showed an infiltration into the posterior 
arbitrarily to indicate an infiltration of half of the iris consisting mainly of plas. 
the choroid sufficient to bulge it in places ma cells. 


at least to the thickness of the retina (fig. ° Contra. The infiltration was not nody. 
1) and to indicate the presence of multi- lar and massive and did not contain 
nucleated giant cells. epithelioid-like cells or giant cells. 


There was no close correlation between 
the gross living appearance and the micro- 
scopic reaction except that they both 
tended to be pronounced. 


CILIARY BODY: Pro. 1. The ciliary body 
was definitely infiltrated in practically 
every case, 2, The infiltration first in- 
volved the portion of the ciliary body ly. 
COMPARISON WITH SYMPATHETIC OPH-_ ing internal to the ciliary muscle and later 

THALMITIS the entire ciliary body. 3. The cells were 
lymphocytes, plasma cells, giant cells, and 
epithelioid-like cells. 4. The infiltration 
was not uniformly more pronounced at 
the site of injection. 

Contra. There was also a large number 
of large mononuclear cells or monocytes 
in the infiltration. 


To facilitate description of the histo- 
pathologic picture obtained in series 1, 
and to aid in comparing the various fea- 
tures thereof with those of sympathetic 
ophthalmitis, we will list as pro or contra 
those features obtained that are like or 
different from those of sympathetic oph- 


thalmitis. Duke-Elder’s textbook* was our cHoroIp: Pro. 1. It was the site of the 
principal authority for the accepted histo- most intense cellular infiltration. 2. It 
pathology. usually was overrun by a dense infiltra- 


_LANGHANS _MULTINUCLEATED 
GIANT CELLS GIANT CELL 


Fig. 2 (Schlaegel and Davis). The internal layers of the choroid and ciliary body are com- 
posed predominantly of  aeend like cells with two giant cells of the Langhans type and one oi 
the foreign-body type. 


| 
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tion either in the form of nodules or as a 
continuous sheet of wandering cells ac- 
centuated at points by nodules. The cells 
were, as in the ciliary body; namely, 
lymphocytes, plasma cells, epithelioid-like 
cells, large mononuclears, and multi- 
nucleated giant cells. 3. Most of the giant 
cells were of the epithelioid or Langhans 


but as large fusiform areas in the inner 
part of the choroid (fig. 2) or between the 
choroid and retina. 


DISCUSSION: The plasma cells were 
numerous and constituted about one third 
of the large mononuclears. Eosinophilic 
polymorphonuclears were occasionally 


Fig. 3 (Schlaegel and Davis). A lenticular aggregate of epithelioid-like cells 
with two small giant cells located in the choroid. 


type, although many were of the foreign- 
body type. 4. Epithelioid-like and giant 
cells contained phagocytosed pigment 
granules to a variable degree. 5. The 
choriocapillaris was relatively free of in- 
filtration. 

Contra. 1. There was no early peri- 
vascular infiltration of the choroidal ves- 
sels. 2, The epithelioid-like cells were 
often not grouped in nodular aggregates, 


seen, sometimes in groups. Edema and 
congestion of the uvea, occasional hemor- 
rhage, and necrotic areas were seen in 
varying degree. 

We have used the term epithelioid-like 
because there is much confusion in the 
definition of epithelioid cells, and because 
we do not have proof by supravital stain- 
ing. These cells had large pale nuclei 
about 12 micra in diameter ; a definite and 
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fairly heavy nuclear membrane; a prom- 
inent nucleolus, often with smaller chro- 
matin clumps; a nucleus that was usually 
round but often elongated, irregular, 
tapering and bent upon itself; and a light 
eosinophilic, indistinct but usually fusi- 
form cytoplasm. 
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definitely less than is often seen in sympa- 
thetic ophthalmitis, but some authorities 
do not require their presence as a criterion 
for diagnosis. 

“It has been pointed out that both the 
epithelioid type and the foreign-body type 
of giant cells always arise as a response to 


Fig. 4 (Schlaegel and Davis). Region in the choroid showing two giant cells with 
englobed melanin clumps surrounded by a few epithelioid-like cells but no definite 


nodule. 


Giant cells were seen in the centers of 
some of the lightly stained areas made up 
of epithelioid-like cells (fig. 3). Giant 
cells were also seen lying over the optic 
disc or corona ciliaris, or imbedded in the 
infiltration of the uvea without an accom- 
panying nodule of epithelioid-like cells 
(fig. 4). They were found in all but one 
of the positive sections after seven days. 
One plus is used to indicate the presence 
of 1 or 2 giant cells in the routine six sec- 
tions that were made, whereas two plus 
indicates 3 to 10 giant cells. The number 
of these multinucleated cells obtained is 


the need for phagocytosis of foreign ma- 
terial.° Although the common factor 
stimulating their production is yet un- 
known, it is known that the stimulus for 
the formation of the giant cells of the 
foreign-body type are much more varied 
than those which produce the epithelioid 
cells and ultimately the Langhans type of 
giant cells. 


SCLERA: Pro. The scleras were involved 
in two of the strong reactors of this se- 
ries. This involvement was an infiltration 
of lymphocytes and large mononuclears in 


npa- 
‘ties 
Tion 


the 
type 
to 


the outer portion of either the anterior or 
posterior segments. Slight perivascular 
‘nfiltration around vessels in the sclera 
was seen (fig. 5). 

The extraocular tissues were common- 
ly found involved by a mononuclear in- 
filtration. 

Samuels has drawn our attention to the 
severity of scleral involvement in sympa- 
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RETINA: Pro. Cellular infiltration was 
strikingly absent except for a slight inva- 
sion of epithelioid-like cells at some places 
where the retina and choroid were ad- 
herent. 

Contra. Although the retinas were not 
so involved as were the uveas, careful ex- 
amination revealed a number of changes 
in 7 of the 12 right eyes of series 1. This 


Fig. 5 (Schlaegel and Davis). Slight perivascular infiltration of a large vessel cut in cross section 
and a small one cut longitudinally, This scleral infiltration is adjacent to a choroidal nodule, 


thetic ophthalmitis.‘° He found a higher 
percentage and a more severe degree of 
infiltration than we obtaind. However, 
since involvement of the sclera in man is 
proportional to the degree of uveal in- 
filtration, we, too, probably would have 
obtained more scleral involvement if our 
uveal reaction had been as massive as it 
often is in sympathetic ophthalmitis. 

Contra. Among the infiltrating cells of 
the sclera, there was an absence of giant 
cells and epithelioid-like cells, which are 
often present, but not invariably so, in 
cases of sympathetic ophthalmia. 


involvement varied from adhesions of the 
retina to itself and to the choroid, to a 
massive gliosis as thick as the retina itself 
lying on its internal surface (fig. 6). This 
gliosis apparently was due to a prolifera- 
tion of astrocyte-type cells from the 
retina, and the stimulation for their pro- 
liferation was probably the specific 
nervous-tissue degeneration of the re- 
tina." 

In a discussion of the pitfalls encoun- 
tered in experimental attempts to produce 
sympathetic ophthalmitis, Samuels has 
said: “There never can be any ground 
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Fig. 6 (Schlaegel and Davis). There is gliosis on the internal surface 
of the retina as thick as the retina itself. 


Fig. 7 (Schlaegel and Davis). This nodule is composed of mononuclear cells over Bruch’s mem- 
brane and under the pigment epithelium. The adjacent pigment epithelium is swollen and scalloped. 


for discussion as to similarity to sympa- 
thetic ophthalmitis if after an injection 
into the vitreous of a rabbit the retina be- 
comes necrotic, because an infiltration so 


produced has an absolutely different 
meaning from that of sympathetic oph- 
thalmitis. It belongs to the realm of pan- 
ophthalmitis and is the result of a toxic 
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‘nfluence exerted on the choroid.” It must 
be admitted that 7 of the 12 eyes showed 
some necrosis of the retina which resulted 
in a loss of definition in some areas. 
However, we feel that what we obtained 
was not panophthalmitis because: 1. The 
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No perivascular infiltration was seen in 
the retinas. 


PIGMENT EPITHELIUM: Pro. 1. There 
was frequently a general disintegration of 
the pigment associated with infiltration 


Fig. 8 (Schlaegel and Davis). The choroid has bulged inward, becoming 
adherent to the retina and allowing the escape of epithelioid-like cells into 


the retina. 


scleras were relatively uninvolved. 2. The 
retinas were infiltrated only by epithe- 
lioid-like cells. 3. The choroid was the 
most involved part of the uvea. 4. Nore 
of the eyes developed a purulent inflam- 
mation. 

The allergic reaction to the horse serum 
may be sufficient to explain the necrosis. 


from the choroid. 2. The cells of the pig- 
ment epithelium were swollen. Their 
inner, or vitreous, faces were ballooned 
into hemispheres giving the layer of cells 
a scalloped surface. Although the cells 
were increased in size, they appeared to be 
as darkly pigmented as normal cells. 3. In 
many places mononuclear cells were seen 
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lying over Bruch’s glass membrane and 
under the pigment epithelium, raising it 
to form nodules (fig. 7). 4. Epithelioid- 
like cells were seen occasionally to push 
up the pigment epithelium and break 


rs 
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OPTIC NERVE: Pro. Infiltration in the 
nerve and in its meninges near the globe 
was s@en occasionally (fig. 9). 


VITREOUS BODY. Most of the sections 


Fig. 9 (Schlaegel and Davis). The optic nerve and its sheaths (longitudinal 
section) are infiltrated by extension from the choroid. 


through into the subretinal space or into 
the retina (fig. 8). 

These features resemble the develop- 
ment of the Dalén-Fuchs nodules, which 
are characteristic of sympathetic ophthal- 
mitis.?? 


Contra. Although the pigment epithe- 
lial cells were seen to swell, no definite 
proliferation was noted in the production 
of nodules. 


showed macrophages and plasma cells 
scattered in the vitreous over the corona 
ciliaris. 

CORNEA. No involvement was observed 
except for a slight mononuclear infiltra- 
tion at the limbus, 


The infiltration in group B, in which 
the rabbits received a re-injection in their 
right eyes, was not more severe than in 


Wine 


1 the 
zlobe 


tions 


group A, which received only one eye 
injection. 

In group C the carbon in the horse 
serum did not increase the degree of 
cellular infiltration. There was, however, 
a great increase in large macrophages 
around the carbon particles, but the de- 
gree of phagocytosis was no greater than 
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trauma of injection. Three rabbits which 
showed a more severe reaction at this 
time failed to show a more severe micro- 
scopic infiltration. This objective reaction 
was attributed to excessive trauma in 
injecting. However, two rabbits (P609 
and P559) showed a pronounced objec- 
tive reaction after two weeks had elapsed, 


TABLE 1 
Series 1. GROSS LIVING AND MICROSCOPIC RESULTS OF THE INJECTION OF NORMAL HORSE SERUM 


THROUGH THE CILIARY REGION OF THE RIGHT EYE AFTER SENSITIZATION BY INTRADERMAL INJECTION 


— Microscopic Study 
Reaction tm. 
Rabbit * ‘ule zye 
Number (24-48 hrs.) Injection till |———— — Left 
Enucleation Degree of Giant Eye 
0D. | OS Infiltration| Cells 
P605 +++ 0 1+ 0 normal 
P456 +++ 0 1 1+ 0 normal 
P764 ++++ 0 7 4+ 2+ normal 
GroupA | P521 ++++ 0 14 3+ 1+ normal 
P505 ++++ 0 21 3+ 1+ normal 
P509 pt ty 0 21 normal in 22 sections normal 
P535 +++ 0 21 3 | normal 
P502 +++ 0 21t 1+ 0 normal 
Group B P568 +++ 0 21¢ 2+ 1+ normal 
P504 ++++ 0 28t 3+ 2+ normal 
P503 +++ 0 14 3+ | 2+ normal 
Group C P510 +++ 0 21 2+ 2+ normal 


*+ =slight objective change as sluggish pupillary response or slight congestion at the injection 


site. 


+-+ =moderate congestion and chemosis and slight uveitis. 
+++ =pronounced congestion and chemosis, more uveitis. 
+++-+ =extreme congestion and chemosis, strands of exudate on iris and in pupil. 


0=no change in eye. 


t=re-injected into the right eye seven days after the first injection. These figures indicate 
the total days elapsed from the first injection till enucleation. 


in the control. Thus these macrophages 
seemed to have been called out primarily 
in response to the particulate matter and 
not in response to the allergic reaction, 
which was greater in series 1 than in the 
control. 

CONTROL 


The rabbits of the control series re- 
ceived intraocular horse serum without 
previous sensitization by intradermal in- 
jection. Most of the animals showed only 
a slight objective reaction in 24 to 48 
hours, such as might be expected from the 


and this flare-up was confirmed by a more 
pronounced microscopic cellular infiltra- 
tion. Such a response in an eye after 14 
days has been noted by other observers, 
such as Wessely,* Seegal and Seegal,* 
and Riehm.’® To this observation of an 
occasional reaction in some rabbits after 
14 days, we have added the finding of a 
constant microscopic infiltration in all our 
rabbits after 14 days whether or not 
they showed a gross living reaction, al- 
though the cellular reaction was more 
marked if the gross reaction was violent. 
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We may thus conclude that the reac- 
tion seen in the eyes in the first day or 
two after injection is probably due to 
trauma. But the reaction which develops 
after two weeks and results in definite 
cellular infiltration is possibly an allergic 
manifestation due, perhaps, to an an- 
tigen-antibody complex. 

The cellular infiltration of the control 
group, although delayed 14 days and less 
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that in both series the infiltration wags due 
to the stimulus afforded by one or more 
of the degradation products of the horse 
serum. This belief is based on the follow. 
ing considerations and reasoning: 

1. a. Some lipoids, especially Phospho. 
lipids, are capable of stimulating the pro- 
duction of tubercular granulation tissue. 
b. Normal horse serum contains varioys 


lipoids including phospholipids. 


TABLE 2 


CONTROL. GROSS LIVING AND MICROSCOPIC RESULTS OF THE INJECTION OF NORMAL HORSE SERUM INTO 
THE RIGHT EYE OF EACH OF TWELVE NORMAL, NONSENSITIZED RABBITS 


Reaction Days from = |—————— 
(24-48 hrs.)* Intraocular Right Eye 
— - Injection till |————— | Left 
P = pigmented Enucleation | Degree of | Giant Eye 
A=albino O.D. 0.S | Infiltration | Cells | 
_ P533 4+ 0 3 | Normal Not done 
P762 + 0 1 Normal | Not done 
P737 +- 0 2 | Normal | Not done 
P788 + 0 7 Normal | Not done 
Group A A603 +++ 0 14 2+ | 0 | Not done 
P606 4- 0 14 | ie 0 | Not done 
P565 + 0 21 1+ 0 | Not done 
P609 + 0 21 44+ | i+ Not done 
P727 + | 21t 3+ | 2+ Notdone 
Group B | p77 ++t | 28t 0 | Not done 
| Psoo | oF | 14 | 1+ 0 | Not done 
GroupC | + | 21 | 2+ 1+ Not done 
Table 1. 
¢ Struggle of rabbits caused trauma and re-injection was necessary. 


¢ Re-injected in the right eye seven days after the first intraocular injection. This figure indicates 
the total time elapsed from the first injection till enucleation. 


severe, is so like that observed in series 


1 that it needs no description. 


In every case in both series the left 
or sympathizing eye failed to show signs 
of reaction by the time of enucleation, 
which ranged up to four weeks. Since the 
left eyes of series 1, which were con- 
sidered the ones most likely to show a 
sympathizing reaction, were found to be 
uniformly normal by microscopic study, 
the left eyes of the controls were not 


studied. 
COMMENT 


We believe that the evidence indicates 


Therefore, it is possible that the tuber- 
cular type of cellular reaction obtained 
was due to the normal horse serum or one 
of its components. 

2. a. The eyes in both series of ant- 
mals were injected in exactly the same 
manner with the same lot of serum. b. 
But the cellular infiltration appeared 
within 12 hours in series 1 as compared 
to 14 days in the control. 

Therefore, some change probably oc- 
curred in the horse serum in the eyes of 
rabbits of series 1, making it capable of 
inciting cellular infiltration before the 


icates 


iber- 
ined 
one 


ani- 
same 


normal or control period of 14 days. 

3. a. Many of the lipoids in normal 
horse serum are known to be conjugated 
with protein. 

Therefore, it is probable that some 
breakdown of the horse serum is neces- 
sary to liberate the active agent or agents. 
And it appears that the allergic reaction 
manifested by the eyes of series 1 is the 
logical condition capable of accounting for 
this breakdown. 

It was not a main purpose of this ex- 
periment to create a sympathizing in- 
flammation but rather to induce an in- 
flammation by allergic means and to com- 
pare the histologic results with those 
found in sympathetic ophthalmitis. The 
allergen that was used is not a pure pro- 
tein, for normal horse serum is a complex 
substance, containing, among other things, 
various lipoids. Further work will be 
necessary to determine what specific fac- 
tors in normal horse serum are respon- 
sible for the allergic reaction and what 
factors produce the cellular infiltration. 

Riehm has obtained a sympathizing in- 
flammation in the eyes of rabbits by us- 
ing horse serum.'* '° He does not describe 
his procedures clearly and completely, 
but they appear to be complicated and to 
involve massive doses of horse serum 
given intravenously, We tried to keep this 
experiment as simple as possible and to 
rule out the role of bacterial action in 
the histologic results obtained by Lucic. 

The microscopic results that we ob- 
tained were striking and uniform, and 
compare favorably with the results ob- 
served by Lucic when using his “‘staphylo- 
diphtheroid antigen.” Lucic® 
many epithelioid and giant cells with much 
phagocytosed pigment. Our sections did 
not show as intense pigment phagocytosis 
ner as many epithelioid and giant cells. 
Also, none of our rabbits developed a 
sympathizing inflammation as did some 


obtained 
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of Lucic’s. However, Lucic apparently 
got a retinal infiltration and had a num- 
ber of rabbits which developed purulent 
endophthalmitis. 

It is difficult to compare our micro- 
scopic results with those of other experi- 
menters because of the brevity of their 
reports. Neither Lucic’s work nor this 
work has duplicated exactly the histo- 
pathologic picture of sympathetic ophthal- 
mitis. Although we observed most of the 
features, there were two definite varia- 
tions: 1. the high percentage of large 
mononuclear cells; 2. the distortion, 
gliosis, and necrosis of the retina. 


SUM MARY 

1. Signs of uveitis were seen after 24 
hours in the right eye of every rabbit 
previously sensitized by intradermal in- 
jection but were absent almost uniformly 
from the eyes of the control group. 

2. The uvea was the most involved 
membrane. It was infiltrated with lym- 
phocytes, multinucleated giant cells, epi- 
thelioid-like cells, large mononuclears, 
and plasma cells. 

3. On the internal surface of the retina 
there developed an astrocyte type of 
gliosis that produced an additional inner 
layer almost as thick as the retina itself. 

4. Cellular infiltration in the control 
animals was less intense but of the same 
type as in those of series 1. It did not 
appear until 14 days had elapsed, but was 
constant thereafter. , 


CONCLUSIONS 


1. The histopathologic results of 
“staphylodiphtheroid antigen” have been 
duplicated roughly by using normal horse 
serum. 

2. The microscopic picture obtained in 
the eyes injected with normal horse serum 
bears a close resemblance to that of sym- 


pathetic ophthalmitis, 
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RETROILLUMINATION 


Ratpu I. Lioyp, M.D. 
Brooklyn, New York 


Transillumination of the eye is of little 
yse unless the tumor is located far for- 
ward near the ciliary region. Neoplasms 
in this region are much fewer than are 
those situated behind the equator. Al- 
though able to place the point of the trans- 
illuminator far back on the globe tem- 
porally, with the eye in strong adduction, 
we get little help if the fundus lesions are 
behind the equator. Such lesions include 
tumors, tuberculous masses, organized ex- 
udates, lesions of Coats’s and von Hip- 
pel’s disease, detached retina with tumor 
beneath, and collections of blood beneath 
the retina or choroid. There is one im- 
portant diagnostic problem in which 
transillumination is most valuable. This 
is in the case of pseudoglioma with per- 
sistent posterior vascular capsule of the 
lens with or without hyaloid remnants or 
added tissue. The diagnostic features 
upon which we have relied in the past to 
differentiate glioma endophytum from 
this type of pseudoglioma are: (1) lead- 
en-gray color of the opaque tissue, (2) 
position against the posterior surface of 
the lens, (3) presence of vessels carrying 
blood, (4) retention of some pupillary 
action, and (5) fingerlike remnants of the 
lens capsule laterally running toward the 
ciliary region. If the transilluminator is 
applied to the globe well back on either 
side it will illuminate the whole eye in 
these cases, and the examiner can see 
that the tissue on the back of the lens is 
thin and translucent and that the globe 
behind the lens is free from opaque 
material. 

Lesions far forward usually induce 
changes in the ciliary region or iris, sim- 
plifying the problem, There is but one 
way to illuminate the globe from behind 
while observing the pupil for the shadow 


of an opaque mass without opening the 
conjunctiva and the capsule of Tenon. 
This is done by introducing the Hertzell 
illuminator far back in the mouth. The 
source of light is a nitra lamp surrounded 
by a chamber cooled by running water. 
The heat of contact is eliminated, but 
radiant heat cannot be separated from 
the light, making it necessary to interrupt 
the current after a half minute. A mask 
covers the entire face to prevent light re- 
turning along the lamp casing at the side 
through the opening between the lips. 
The light radiating through the bones of 
the face is also hidden, but both pupils 
are visible through openings at appropri- 
ate places to permit comparison of the 
two sides. Langenhan has used this meth- 
od and reports valuable help in diagnos- 
ing tumor, detachment of the retina, and 
showing the little difference in transpar- 
ency of opaque optic-nerve fibers. By this 
method the fundus can be studied with 
the ophthalmoscope without its own light, 
in a dark room. 

Rather recently two instruments have 
been designed that will enable us to retro- 
illuminate the eye after an incision is 
made in the conjunctiva and Tenon’s cap- 
sule. A type of illuminating device made 
of plastic has also been introduced, but 
the glow emanating from the shaft inter- 
feres with its effectiveness and an opaque 
coating of the shaft destroys its conduc- 
tivity. For this reason, either the Lan- 
caster instrument or the Zeiss is the 
instrument of choice, The opening of the 
superficial membranes is a part of every 
operation for detachment in the absence 
of general anesthesia. Retroillumination 
should be a part of every detachment 
operation. To illustrate the type of case 
in which this procedure is imperative, the 
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reader is referred to the cross section of 
an eye (fig. 1). The lady from whom the 
eye was removed came because of a sud- 
den attack of pain in a previously blind 
eye. Six years before, vision was lost 
suddenly, and a diagnosis of detachment 


Fig. 1 (Lloyd). Malignant melanoma of the 
choroid. Eye blind for six years from retinal 
detachment: then removed because of glau- 
coma, 


was made by the attending oculist. The 
detachment was plainly seen at the first 
visit here, but the cornea became steamy, 
and the eye was removed for glaucoma, 
with the diagnosis of probable tumor. 
The eye was transilluminated by Dr. Ber- 
nard Samuels and by me, with negative 
results, which did not change the diag- 
nosis. The illustration shows the tumor 
diagnosed by Dr. Samuels as a malignant 
melanoma. Occasionally the operation for 
detachment is performed when there is 
concealed tumor well back in the eye, as 
in this case. The interval of six years be- 
tween the detachment and the glaucoma 
brings up interesting questions which are 
not in place here. 

The second eye illustrated (fig. 2) lost 
vision suddenly, without pain. There were 


no associated symptoms nor lesions, With 
the ophthalmoscope a low, dark elevation 
was seen, about 6 disc diameters in eithe; 
direction from the fovea, which was at 
the center, and depressed, as is often the 
case, for there seems to be greater adhe- 
sion between the retina and choroid 3 
that place. At the lower border of the 
mass a broad strip of blood was observed 
lying behind the vessels, as if it had seeped 
down from above. The eye could be trans. 
illuminated perfectly. Details of the mass 
were difficult to make out, and the im. 
pression gained was of a dull, dark mass, 
like choroidal detachment after cataract 
operation. The retinal vessels were dimly 
observable on the surface, but very little 
light was reflected back to the examining 
eye. The surrounding area was normal, 
Dr. Ohly saw the case in consultation and 


Fig. 2 (Lloyd). Hemangioma of the choroid. 
Woman, aged 65 years. Normal vision until one 
month prior to enucleation. Normal intraocu- 
lar pressure. The opaque mass at the posterior 
pole is coagulated blood in two layers. 


we proposed to the patient than an enucle- 
ation should be done if retroillumination 
showed the mass to be opaque. This was 
accepted and both the Lancaster and 
the Zeiss retroilluminators were used by 
Drs. Ohly and Hargitt after the conjunc 
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tiva and Tenon’s capsule had been opened. 
The mass was absolutely opaque to light 
from the rear, and the eye was removed. 
The latter was prepared and sectioned by 
Mr. Burchell, and the diagnosis of 
hemangioma of the choroid was made by 
Dr. Samuels. Mr. Burchell reports this as 
the only hemangioma of the choroid 
among the 9,000 eyes received in the 
laboratory during his tenure. The diseased 
choroid can be seen in the illustration but 
it is overshadowed by the clot of blood 
between the choroid and the retina. The 
blood clot is in two layers as of differ- 
ent ages. 

It is hoped that retroillumination will 
be made a part of the regular routine of 
enucleation in our eye hospitals. If this is 
done we shall soon know whether it is 
possible to differentiate tumors from 
other masses found in the fundus. Other 
cases wherein this procedure may clear 
up diagnostic doubts are those diagnosed 
as glioma. The typical glioma, like the 
typical malignant melanoma, is very easy 
to diagnose, but the ophthalmoscopic pic- 
ture varies so widely that additional help 
is welcome. Since beginning this article, 
retroillumination has been used in a case 
diagnosed by the pathologist as _ retino- 
blastoma, The delicate tissue projected 
forward from the disc but was opaque 
when the Lancaster instrument was 
placed behind the globe at the operation. 
A very large melanosarcoma, reaching as 
far forward as the equator, has also been 
retroilluminated, and was opaque, as was 
to be expected, because it was easily made 
out before operation by the usual tech- 


nique of transillumination, It was demon- 
strated to best advantage before opera- 
tion by placing the light at the opposite 
side of the globe, setting the tumor off 
well in contrast with the brightly illumi- 
nated normal fundus. 

The Hertzell technique furnishes 
enough light so that the fundus can be 
studied by transmitted light if the room 
is thoroughly darkened and time allowed 
the observer to adapt his vision for the 
lower light intensity. This is not the case 
in using either the Lancaster or the Zeiss 
instrument. The Lancaster apparatus is 
smaller, easier to keep clean, and can be 
more easily introduced behind the globe. 

It is hoped that this article will en- 
courage others to report their cases so 
that eventually the limitations and ad- 
vantages of retroillumination may be 
evaluated. It has long been said that a sub- 
choroidal hemorrhage would cast a 
shadow, but the second case cited here 
proves that a relatively thin layer of blood 
is opaque even if it is anterior to the 
choroid. 

It may be asking too much to expect 
retroillumination to distinguish between 
tumors and other masses of tissue in the 
fundus, except detached retina. We will 
probably find that the old rule, ‘an eye 
without hope of useful vision should be 
removed,” is still the only practical guide 
in many cases, as it is very doubtful if 
sarcomas alone are dense enough to cast 
shadows. We should be able to learn 
whether a detached retina conceals a 
tumor. 

14 Eighth Avenue. 
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Part II 


ANIMAL EXPERIMENTATION CARRIED ON 
BY THE AUTHOR TO DETERMINE THE 
EFFECT OF METHYL ALCOHOL ON 
THE OCULAR STRUCTURE 
OF ANIMALS 


In drawing conclusions from research 
carried out by the author, certain definite 
statements may be made. 

The experiments were done as a ‘check 
on the work of others. There was some 
question as to the accuracy of the previous 
technique used and it was thought by some 
that the findings were either artifacts due 
to improper staining or to post-mortem 
changes. 

In this work the author had the satis- 
faction of eliminating certain technical 
errors by giving it his personal super- 
vision. The chemicals were given as desig- 
nated; the eyes were immediately fixed ; 
the microscopic slides were made by ex- 
perts and were interpreted by an expert 
eye pathologist who had no information 
in advance as to what was done to the 
animal. 

In addition to improving the technique, 
the problem offered an opportunity to 
settle the question of the importance of 
impurities in the alcohol. Also, the ques- 
tion of formic acid was considered. 

Some hold the opinion that the toxic 
effect of methyl alcohol is due to the oxi- 
dation products. As we know that formic 
acid is actually formed in the system as 


* Candidate’s Thesis (condensed) for mem- 
bership in the American Ophthalmological So- 
society, 1942. Details of the original animal ex- 
perimentation, which appears in this section of 
the paper, may be found in the Transactions of 
that Society, 1942. Part I was published in the 
July, 1943 issue. 


THE OCULAR PATHOLOGY OF METHYL-ALCOHOL POISONING# 
WALTER H. Fink, M.D. 


Minneapolis, Minnesota 


802 


the result of oxidation, it was considere4 
advisable to use this in certain cases fo, | 
comparison of results. | 

Another phase of the problem which 
proved to be of value was that a group 
of animals was carried over a period of 
two months to determine the effect of pro. 
longed poisoning. Most of the previous 
work was done on acute poisoning. It was 
hoped that this might give further infor. 
mation as to the pathologic reaction. 

Observation showed that there was an 
individual variation in the toxic reaction 
in the various animals and possibly a 
greater toxic reaction in the dog. No dif- 
ference could be determined in the reac- 
tion of the animals to pure methyl alcohol 
as compared with commercial methyl 
alcohol. 

The reaction to the methyl alcohol and 
the formic acid seemed practically the 
same although in certain instances some of 
the animals reacted more violently to for- 
mic acid. 

At no time was there ophthalmoscopic 
evidence of intraocular disturbance that 
would suggest edema, although it must be 
admitted that repeated examinations posi- 
tively to disprove the presence of this 
pathologic change were practically impos- 
sible and were not made. No apparent 
visual disturbances were noted. 

The following is a brief summary of the 
positive microscopic findings. 


ACUTE POISONING 


Rabbit 1. Pure methyl alcohol given. A 
relatively early stage of acute intoxication 
was observed, with early chromatolysis of 
the ganglion cells. 
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Rabbit 2. Pure methyl alcohol given. 
The nerve head appeared normal. There 
was marked vacuolization of the cyto- 
plasm of the large ganglion cells, with 
practically complete disappearance of the 
Nissl substance. This is definitely a more 
advanced chromatolysis than in rabbit 1. 

Rabbit 3. Commercial methyl alcohol 
given. There was practically complete dis- 
solution of the rod-and-cone elements, 
with a thickening of the subretinal space 
because of apparent albuminous accumu- 
lation. Many of the ganglion cells were re- 
duced to shadow forms, others of the 
large variety were in a stage of advanced 
yacuolization. Some edema of the gan- 
glion cell and nerve fiber layers may have 
been present judging from the increased 
number of tissue spaces. 

Rabbit 4. Same drug as for rabbit 3. 
The rods and cones were almost com- 
pletely disorganized and the usual thick- 
ening and albuminous appearance of the 
subretinal space were observed. The gan- 
glion cells showed an advanced stage of 
chromatolysis. There may have been a 
small amount of edema in this retina. 

Rabbit 5. Formic acid given. Same pic- 
ture as presented by rabbit 4. 

Dog. G. Pure methyl alcohol given. 
There was early disintegration of the 
ganglion cells; also, an.early acute stage 
of chromatolysis due to intoxication. 

Dog H. Pure methyl alcohol given. An 
edema of the nerve head was present. 
There were marked disintegration and 
infiltration of the rod and cone layer and 
of the subretinal space. The number of 
ganglion cells was reduced and those that 
were present showed marked evidence of 
degeneration, especially of the cytoplasm. 

Dog I. Commercial methyl alcohol 
given, The nerve and nerve head were 
apparently normal. These cells were per- 
haps in an intermediate stage of chroma- 
tolysis, 

Dog J. Commercial methyl alcohol 
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given. Some edema of the disc of the 
nerve head was observed. The ganglion 
cells seemed to be reduced in number. 

Dog K. Formic acid given. There was 
an exudate on the nerve head; perhaps 
some edema was present in it. The gan- 
glion cells were undergoing acute chroma- 
tolysis, with dissolution of the cells. The 
pathologic picture was one of apparently 
acute chromatolysis by an overwhelming 
dose of poison. 

Dog L. Formic acid given, There was 
marked edema of the nerve head—per- 
haps an early, most profound reaction 
that may lead to a degeneration of the 
retina. 


CHRONIC POISONING 


Rabbit 6. Pure methyl alcohol given. 
The rods and cones showed a consider- 
able amount of disintegration. 

Rabbit 8. Same as for rabbit 6. There 
was moderately advanced disintegration 
of the rod and cone elements. Some of 
the ganglion cells were reduced to shadow 
forms. 

Rabbit 9. Commercial methyl alcohol 
given. The ganglion cells were only slight- 
ly affected. Practically all ganglion cells 
were involved in the process. 

Rabbit 10. Same as for rabbit 9. There 
was moderate disintegration of the rod- 
and-cone elements. The ganglion cells 
appeared to be washed out and poorly 
stained, and much of the cytoplasm was 
homogeneous. The appearance was as if 
the ganglion cells were hit hard by a 
powerful blow. 

Rabbit 12B. Formic acid given. The 
rods and cones were considerably disin- 
tegrated. The usual signs of chroma- 
tolysis were present, those indicating dis- 
integration in general. 

Rabbit 13B. Formic acid given. Some 
disintegration of the rod and cone ele- 
ments was observed. The ganglion cells 
were not so plentiful as in other speci- 
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mens and some showed rather marked 
degeneration. 

Dog A. Pure methyl alcohol given. The 
optic nerve was essentially normal. The 
rod-and-cone layer of the retina was com- 
pletely disorganized and there seemed to 
be an increased albuminous fluid content. 
This appeared to be a degenerative proc- 
ess of the rod-and-cone nuclei rather 
than a post-mortem autolytic phenom- 
enon. The ganglion-cell layer appeared to 
contain an increased number of glial cells 
and a diminished number of ganglion 
cells. Of the few ganglion cells that re- 
mained, many were in an advanced stage 
of chromatolysis. 

The ganglion-cell layer and the rod- 
and-cone layer were profoundly degen- 
erated in this eye. Apparently some time 
had elapsed since the administration of 
the toxic substance (gliosis). 

Dog B. Received the same as dog A. 
The optic nerve appeared normal. The 
nerve head appeared as in dog A; the 
retina and the rod-and-cone elements were 
not so completely destroyed as in dog A, 
but there was again a subretinal albumi- 
nous fluid and clear tendency toward total 
dissolution of the rod-and-cone elements ; 
however, these latter elements could still 
be discerned as shadowy forms. The 
ganglion-cell layer contained a slight 
amount of gliosis. 

Dog C. Commercial alcohol given. The 
nerve and nerve head appeared to be nor- 
mal, There was a slight amount of al- 
buminous fluid beneath the retina, and 
some autolysis of the rod-and-cone lay- 
ers. This eye showed early intermediate 
chromatolysis of the ganglion-cell layer 
and perhaps beginning autolysis of the 
rods and cones. 

Dog D. Commercial methyl alcohol 
given, The nerve and nerve head were ap- 
parently normal. The rods and cones were 
in a fair state of preservation. There was 
unmistakable evidence that some of the 
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ganglion cells had undergone degenera. 
tion. 

Dog E. Formic acid given. This eye 
was apparently in the same condition a 


in dog D. The ganglion cells suggested , 
greater degree of chromatolysis whic 
might result from the dosage as was given 
the previous animal but a shorter reeoy. 
ery time. 

Dog.F. Formic acid given. The nerye 
and nerve head were normal. The rod. 
and-cone layer showed changes similar 
to those observed in the previous two 
eyes. 

Comment. In summarizing the changes 
in the acute group, it is evident that the 
microscopic picture did not vary appre- 
ciably with the drug used. 

The typical finding appeared to be a 
practically complete dissolution of the rod- 
and-cone elements, with a thickening of 
the subretinal space because of an ap- 
parent albuminous accumulation. There 
was some edema of the ganglion-cell and 
nerve-fiber layers. The ganglion cells were 
undergoing acute chromatolysis with dis- 
solution of the cells. Large vacuoles were 
present in the cytoplasm of many of 
them. Many of the ganglion cells were 
reduced to shadow forms. 

In the case of the optic nerve, some 
specimens showed a normal appearance 
whereas others showed an edema of the 
nerve head recognizable by the increased 
fluid in the spaces in the nerve head and 
by the retraction of the retina from the 
choroidal ring. 

The changes found in the chronic group 
corresponded to those just described ex- 
cept that as a whole, they were more 
pronounced. 

A characteristic description of a chron- 
ic case is as follows: The optic nerve was 
essentially normal. The rod-and-cone 
layer of the retina was completely dis- 
organized and there seemed to be an in- 
creased albuminous fluid content. The 
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ganglion-cell layer appeared to contain 
an increased number of glial cells and 
a diminished number of ganglion cells. 
Of the few ganglion cells that remained, 
many were in an advanced stage of 
chromatolysis. The ganglion-cell layer 
and the rod-and-cone layer were pro- 
foundly degenerated. 

This description stresses a more pro- 
found change and the presence of glial 
cells. 

In drawing conclusions, it seems evi- 
dent that the animals reacted similarly 
to pure methyl alcohol, commercial methyl 
alcohol, and to formic acid. Although 
there were variations in degree, the path- 
ologic pictures were similar. Possibly the 
variations were due to a difference in 
tolerance of the animals. 

It is evident that the retinal changes 
were not post mortem as the eyes were 
fixed immediately. It is also evident that 
the predominating changes occurred in 
the retina, in a few cases manifesting 
a certain amount of edema of the optic 
nerve. It seems that the more severe the 
retinal change, the more evidence of optic- 
nerve edema. 

In comparing the tissue changes found 
in the group of experimental animals 
with cases of acute poisoning with those 
found in the group in which there was 
chronic poisoning, it is obvious that the 
latter shows the more extensive and the 
greater degree of tissue change. In addi- 
tion, other findings such as gliosis indi- 
cate a tissue reaction resulting from a 
longer exposure. 

This would seem to indicate that the 
prolonged exposure to the toxin does not 
materially alter the pathologic changes 
except to accentuate them and, in addi- 
tion, cause a tissue reaction characteristic 
of a process of longer duration. 

Summarizing this experimental work, 
the findings in this group of cases would 
seem to confirm the reports of retinal and 


optic-nerve changes found in other ex- 
perimental work of a similar nature. 


GENERAL PATHOLOGY SEEN IN CASES OF 
METHYL-ALCOHOL POISONING 

GENERAL SYMPTOMS OF POISONING 

The symptoms usually exhibited by pa- 
tients having a toxic reaction from 
methyl-alcohol poisoning vary in inten- 
sity, those who have milder cases showing 
some moderate evidences of intoxication, 
and those with severe cases showing ex- 
treme prostration. Usually the toxic 
symptoms come on from 12 to 24 hours 
after ingestion of the toxin. There is ap- 
parently a circulatory disturbance that 
manifests itself by cyanosis and extreme 
prostration, a respiratory disturbance that 
is shown by the reduced number of res- 
pirations, and a gastric disturbance evi- 
denced by nausea and vomiting. The pa- 
tient experiences pain in the head, limbs, 
and body, but especially in the epigas- 
trium. Sometimes death comes suddenly 
as a result of paralysis of the respiratory 
organs. The heart may continue to beat 
for some time. 


AUTOPSY FINDINGS IN MAN (EXCLUSIVE 

OF THE EYE) 

In general, two conditions combined to 
form the usual picture: One was a gas- 
troenteritis of varying severity, the local 
effect of the poison; the other, a passive 
congestion of the lungs, brain, and vari- 
ous other organs and a peculiarly colored 
fluid blood. 

The pancreas, spleen, liver, kidneys, 
lungs and_ gastrointestinal tract all 
showed very similar signs ; namely edema, 
hemorrhagic changes and degeneration 
of the highly specialized tissues such as 
glomeruli, and the like. 

The influence of methyl alcohol on the 
central nervous system was much like 
that found elsewhere in the body—capil- 
lary congestion, edema, and patchy de- 
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generation in the neurons. This cellular 
degeneration is said to occur both in the 
spinal cord and in the brain. Edema and 
congestion of the brain and meninges and 
an increase in the amount of spinal fluid 
were noted. 

Menne"® reported that the minute al- 
terations observed in the central nervous 
system (brain and medulla oblongata) 
consisted of marked subpial and moderate 
cortical and subcortical interstitial edema, 
with spotty perivascular and perineuronal 
extension. Occasional minute focal 
hemorrhages were noted. 

In view of these findings, it is logical 
to attribute these results in large part to 
cerebral circulatory disturbances in addi- 
tion to the direct action of the toxemia. 

Blood. There was a decrease in the 
lymphocytes. The acidity, electro-conduc- 
tivity, and viscosity were increased, 
whereas the coagulation time was re- 


duced. 


PATHOLOGIC CHANGES IN ANIMAL 
SUES, EXCLUSIVE OF THE EYE 


Tis- 


The characteristic changes are as fol- 
lows: 

Brain. The lesions found in the various 
parts of the cerebrum, the cerebellum, the 
medulla, and the pons consisted of dif- 
ferent degrees of inflammatory and de- 
generative processes. Macroscopically, 
the tissues appeared yellowish, glistening ; 
the line of demarcation between the gray 
and the white matter was not so sharp 
as in the control animals; in the more 
prolonged cases the gray matter appeared 
to be quite thinned and the entire picture 
one of a nonspecific atrophy. 

Microscopically, the ganglion cells were 
diminished in size and assumed a spindle- 
like shape. Nissl’s granules also were 
smaller, with brownish pigment scattered 
here and there. In the most severe cases 
the parenchymal cells were greatly re- 
duced in numbers as well as in size. 


WALTER H. FINK 


Other nerves besides the optic nerve 
showed involvement. 

Blood. The chemical reaction of the 
blood serum was found to be acid, Rug. 
geri” found a considerable increase jp 


‘the fatty acid and cholesterol content of § 


the blood serum. 

Heart. The earliest changes in th 
heart began as an edema and progresse 
to granular degeneration. 

Kidney. The almost constant change in 
the kidney was a parenchymatous degen. 
eration of the epithelium lining the cop. 
voluted tubules. 


Liver. The reaction in the liver was 


practically always one of parenchymatoys 
degeneration. 

Gastrointestinal, The stomach’s mucoys 
membrane was hyperemic in the form of 
islets. In some instances the membrane 
was dropsical, and yellow in places. Quite 
often there were hemorrhagic spots and 
erosions. Some ulcers were the size of 
a quarter. Hyperemia continued to the 
duodenum and the upper quarter of the 
small intestine. 

Comment. The early symptoms seem 
to group themselves around a paralysis 
or depression of both the medulla and 
the cranial autonomic system, whereas 
the later symptoms might well be ascribed 
to the failing functions of the kidney and 
gastrointestinal tract. It rarely happens 
that a patient suffering from methyl 
alcohol poisoning to this severe degree 
recovers. 

Taken all in all, the picture is that of 
extreme prostration and is characteristic 
of an overwhelming toxemia that affects 
the entire system. 

The tissue changes as found in experi- 
mental animals are probably of more 
value in depicting the injurious effect of 
methyl alcohol than are the human tissues 
obtained at autopsy. This is because the 
experimental animal can be more easily 
controlled and the tissues have not under- 
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gone post-mortem changes. This applies 
particularly to the highly specialized tis- 
sues such as are found in the central 
nervous system, kidney, and the like. 

However, the susceptibility of the tis- 
sues of animals to wood alcohol must be 
considered in the evaluation, since there 
is possibly a wide variation in the effects 
as compared with those in man. 

It seems evident that the central nerv- 
ous system—notably the cerebrum—ap- 
pears to bear the brunt of the attack, 
in as much as it, together with the optic 
nerve, is the most frequently as well as 
the most extensively involved organ. 
Next in frequency, but not necessarily in 
extent of involvement, are the kidneys, 
the liver, and the muscles. 

In drawing conclusions from the fore- 
going observations it is apparent that most 
of the changes result from the direct 
effect of the drug. This toxic element by 
virtue of its direct effect may cause de- 
generative changes in the highly special- 
ized tissues such as the central nervous 
system, kidney, liver, and the like. An 
edema results that is apparently caused 
by the corrosive action of the poison. A 
circulatory disturbance follows and com- 
pletes the picture. 


CONCLUSIONS 


1. THERE EXISTS AN UNCERTAINTY CON- 
CERNING OUR PRESENT KNOWLEDGE OF 
THE ACTION OF METHYL ALCOHOL ON 
THE EYE 


In reviewing the literature, one is im- 
pressed by the diversity of opinion con- 
cerning the nature of the ocular patho- 
logic changes. It is surprising that a sub- 
ject of this scope, which has been the 
cause of many preventable deaths and 
blindness, should create so little enthusi- 
asm in the profession that the question 
as to the exact pathologic process should 
be left unanswered. The study of the 
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literature has revealed repeated instances 
in which a human eye and optic nerve 
could have been fixed in formalin at the 
moment of death and the specimen could 
have been thoroughly examined. A state- 
ment could then have been made concern- 
ing the exact pathologic findings. How 
much more satisfactory this would have 
been than to rely upon the results of ani- 
mal experiments which may not apply to 
the human organism; to have to depend 
upon a few vague autopsy reports which, 
in most instances, were not performed 
by, or the specimen examined by, ophthal- 
mic pathologists and in which the ques- 
tion of post-mortem changes undoubtedly 
enter into the picture. As matters now 
stand, whatever opinions have been ex- 
pressed either were formed in view of 
the microscopic findings or were based 
entirely upon clinical findings and in some 
instances on both. 

In order to draw a conclusion concern- 
ing the ocular pathology, it is therefore 
necessary to depend upon the same data. 
It does seem to be somewhat of an ad- 
vantage to view the entire subject in per- 
spective, as is possible when the entire 
literature is studied. With this back- 
ground, we can more properly evaluate 
the evidence at our disposal. It seems, for 
example, that after familiarizing our- 
selves with the various symptoms and 
objective clinical findings, weighing them 
with the known microscopic pathologic 
changes and correlating these with our 
present knowledge ‘of the toxicology of 
methyl alcohol, we should arrive at a 
more logical conclusion concerning the 
true pathology found in the eye. 

It must be admitted that after all this 
is done, the question is not fully settled. 
It will remain unsettled until, as already 
suggested, some one will take the time 
to examine properly a human eye before 
post-mortem changes have taken place. 
The problem should not be limited to 
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this, but rather include other factors that 
would shed more light upon the toxico- 
logic process and the changes elsewhere 
in the body. 


If some observer would take a few 


cases before death and carefully carry” 


out a complete blood analysis including 
a blood chemistry, a complete kidney an- 
alysis, a spinal-fluid analysis, and any 
other procedure that might reveal the na- 
ture of the toxicologic process, we would 
be in a much better position to make more 
definite statements as to what takes place 
in the eye. 

If, in addition to the pre-mortem anal- 
ysis, toxicologic and pathologic analyses 
were made of all tissues at the moment 
of death before post-mortem changes oc- 
cur, the problem would be placed on even 
a more exact basis. Until a complete 
analysis such as that just described is 
made, knowledge as to the exact process 
and associated pathologic changes remains 
but supposition based upon uncertain fac- 
tors. But such a study can be made on 
practically any patient moribund from 
methyl-alcohol poisoning, without com- 
plicating the situation and without much 
expenditure of time and money. 


2. THE OCULAR TISSUES SHOW CHARAC- 
TERISTIC PATHOLOGIC CHANGES 


In considering this phase of the sub- 
ject, the eye must be viewed in its en- 
tirety. Ordinarily, only the retina and 
optic nerve are considered in this connec- 
tion. 

It may be stated with a degree of cer- 
tainty that little or no information has 
been gleaned regarding any positive pa- 
thology in the eye that occurs in this con- 
dition except the changes in the retina and 
optic nerve. There are some data point- 
ing to involvement of the choroid but 
practically none as to other portions of 
the eye. Reports of necropsies and animal 
experiments mention no _ pathologic 
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changes related to the problem eXcept ap 
increased acidity of the aqueous and, 
few isolated instances of ciliary engorge 
ment. 

Clinical evidence points to conjunetiyy 


and scleral hyperemia and to pupillay 
changes which indicate a break in the ra 
flex arc posterior to the eyeball. No cay 


of iritis, uveitis, cataract, glaucoma, ¢, | 


any other ocular pathologic state has bee, 
recorded. A few cases of ptosis and extra. 
ocular-muscle paralysis have been noted 
but these do not apply to the eyeball 4. 
rectly. In the two cases reported by the 
author, no change attributable to th 
poison was noted nor was any structur 
affected except the retina, choroid, anj 
nerve. 

Choroid, A study of the microscopic 
data available seems to indicate the pres- 
ence of vascular congestion and edema 
The vessels are distended, and the cho- 
roidal structure shows signs of edema oj 
variable degree. This is usually more pro- 
nounced when the adjacent retina is in- 
volved, and the degree of change is in 
proportion to the retinal change. There 
is, as a rule, very little evidence of an 
inflammatory reaction ; the vascular struc- 
ture is apparently uninjured. 

Retina. One may conclude from the 
description of the changes in the retina 
that the toxic effect first makes itself 
evident in the ganglion cells. After this 
the inner nuclear layer degenerates, later 
the outer nuclear layer, and finally the 
rod-and-cone layer. It is observed that 
if the layer of ganglion cells is greatly 
changed, other elements of the retina are 
also considerably affected. 

The general picture of changes in the 
retina, in addition to the degenerative 
process, presents the phenomena of 
dropsical saturation. This is shown in 
the thickening of individual layers, m 
separation of cells, in appearance of 
crevices and spaces, and in dilation and 
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thickening of Mueller’s fibers. The pic- 
ture observed in the nuclear layers com- 
pletes this picture of dropsy, for here 
the cells are not only markedly separated, 
but appear as if a general current had 
carried them into the adjacent layers. 

Since the degeneration is not always 
connected with dropsy, it may not be 
assumed that all these phenomena are con- 
ditioned by it, for in places the dropsy is 
absent, but the degeneration is on hand. 
It is evident, besides, that in some in- 
stances dropsy becomes absorbed and 
diminishes, for in more chronic cases it 
iS present to a less degree than in acute 
conditions. 

Optic nerve. There is definite evidence 
that degenerative changes occur in the 
optic nerve. Accompanying these degen- 
erative changes are found signs of edema 
to a variable degree. 


3. THE VARIOUS OCULAR CHANGES ARE 
SIMILAR IN NATURE AND ALL THE AF- 
FECTED TISSUES BECOME INVOLVED 
SIMULTANEOUSLY 


That all the pathologic changes found 
in the ocular tissues are similar in nature 
is evident upon studying the available 
data. Although the change may be found 
to be more pronounced in the retina than 
in the optic nerve, or vice versa, the same 
type of pathologic change is present in 
both. 

The changes most conspicuous are de- 
generation and edema. These have been 
described in the previous section and it 
is logical to believe that whatever the 
cause of the process may be, it induces 
the same tissue changes and reaction in 
the retina as in the optic nerve. This re- 
action would naturally be more evident in 
the microscopic sections of the retina than 
in the nerve because of the nature of the 
delicate tissue present in the retina, the 
latter’s less compact arrangement, and 
other anatomic features that are so dif- 


ferent from those found in the optic 
nerve. In taking these anatomic and physi- 
ologic differences into consideration in 
addition to the possibility of earlier post- 
mortem degeneration, it is only logical to 
expect more pronounced microscopic 
changes in the retina than in the optic 
nerve, especially if the process is early. 
It is therefore evident that in analyzing 
the respective findings, we are dealing 
with a similar process. 

That the process involves both the 
retina and the optic nerve simultaneously 
seems possible judging from the avail- 
able data. 

In spite of all the clinical evidence to 
show that the optic nerve is involved first 
and the process is a descending nerve in- 
volvement, there is also evidence, chiefly 
microscopic, to show that the retina is 
likewise involved. It cannot be denied 
that in weighing all the microscopic evi- 
dence, both animal and human, we have 
conclusive proof that the retina shows 
pathologic changes. This is in spite of the 
negative results reported by certain re- 
liable investigators. Until it can be proved 
that these negative results are correct, the 
author will assume that the retina does 
show pathologic changes. This contention 
is based upon the animal experimentation 
reported in the literature, upon human- 
tissue findings, the author’s experimental 
results, and the lack of adequately re- 
ported experimental data to prove other- 
wise. 

It is possible that the processes in the 
retina and optic nerve are not dependent 
upon one another. It has been observed 
that the degenerative changes appear 
simultaneously in the optic nerve and in 
the retina, and are observable within a 
few hours, a condition which suggests the 
independence of both processes. Degener- 
ation has been found in the oculomotor 
and other nerves, which suggests that 
in such cases an affection of nerves inde- 
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pendently of the retina is possible. In 
some cases, the primary affection was 
noticed in the optic nerve and was of 
a descending character, and not the re- 
verse, as would have been expected had 
the retina been first involved; however, 
at an early stage an ascending atrophy 
would not be demonstrable. Other factors 
point to an independent retinal involve- 
ment. 

Thus, it may be conceded that, as the 
result of methyl-alcohol poisoning, both 
retinal and optic-nerve changes may take 
place simultaneously, reconcile the two 
extreme views expressed by various au- 
thors. It is difficult to admit that either 
side is in error, but still more difficult to 
imagine the existence of two situations, 
one dependent upon the other. 

In consideration of all these factors and 
after weighing all evidence available, it is 
logical to conclude that the predominat- 
ing retinal pathologic changes could be 
explained on the basis of the structure 
of the retina. Its anatomic and physiologic 
properties would explain the greater sen- 
sitivity to the action of the toxic agent. 

It would seem when we consider the 
nature of the tissues involved that, even 
though both the retina and optic nerve 
are exposed to the toxic element simul- 
taneously, the initial injury would be more 
pronounced in the ganglion cells of the 
retina, and the microscopic picture would 
show the predominating changes in the 
retina. 

It is not logical to conclude that the 
optic-nerve changes seen with the micro- 
scope are the result of the injury to the 
ganglion cells. It is more logical to be- 
lieve that the changes found in the optic 
nerve in the acute cases are due to a 
local injury to the nerve tissue by the 
toxin and similar to the injury to the 
ganglion cells. 

It is not possible for an ascending de- 
generation to occur in the optic nerve in 


the acute cases because the time element 
would not permit it to manifest itself $0 
soon. It is, of course, evident that later, 
when the optic-nerve atrophy is present 
ascending atrophy accounts for some of 
the nerve changes. At this stage the Op- 
tic-nerve atrophy is_ represented py 
atrophy both originating in the nerve and 
as the result of the degeneration of the 
ganglion. cells. 

Before concluding this section dealing 
with the pathologic changes, it should be 
reémphasized that the aforedescribed 
pathologic changes are fundamentally de. 
generative changes. These degenerative 
changes not only occur as the result of 
the action of a toxic substance, but as 
the result of a metabolic disturbance that 
interferes with the nutrition of the tissue. 
It has been demonstrated by Birch- 
Hirschfeld*® and others that these degen- 
erative changes occur in the retinal tissue 
a few hours after the closing-off of 
nutrition to the retina. By interfering 
with the circulation for but 15 min- 
utes, Guist?* demonstrated degenerative 
changes in the retina. 

This being the case, we must consider 
this factor in interpreting the pathologic 
changes reported. In the case of the 
human microscopic reports, evidence 
points to the fact that, in most instances, 
the eyes were not fixed immediately. 
This is based upon the statement of Mac- 
Donald,”* the results in the author’s 
cases, and the lack of a positive state- 
ment as to the time of tissue fixation in 
the other case reports. It must be ac- 
cepted, therefore, that at least some of 
the degenerative changes reported can be 
attributed to post-mortem processes. This 
does not detract from the fundamental 
fact that methyl alcohol will also produce 
such changes, because the author took 
precautions to prevent post-mortem 
changes in his animal experimentation by 
fixing the material immediately. 
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4. THE EYE CHANGES ARE BUT ONE 
pART OF THE PATHOLOGIC PICTURE, 
AND THE WHOLE ORGANISM IS_ IN- 
VOLVED 


It seems unnecessary even to make this 
point, but due to the fact that some may 
look upon the condition as a specific af- 
fection of the eye, it seems advisable to 
point out the general pathologic changes 
associated with methyl-alcohol poisoning. 

Frequently the lesions of the eye have 
been so conspicuous as to mask the other 
toxic manifestations of methyl alcohol. 
The pathologic conditions arising from 
these associated effects may be, however, 
just as constant as, and possibly more im- 
portant than, the changes taking place in 
the eye. Also, it is possible that an indi- 
vidual may suffer from methyl-alcohol 
poisoning in severe degree and still show 
no ocular changes, just as meningeal le- 
sions are no longer considered essential 
for the diagnosis of meningococcic infec- 
tions. 

That the eye symptoms are but a local 
manifestation is evident when the sub- 
jective symptoms are considered. In ad- 
dition to the visual changes, there are 
signs of profound shock to a greater or 
less degree. The circulatory, respiratory, 
digestive, cutaneous, and nervous symp- 
toms all speak for a complete systemic 
involvement. 

The findings at autopsy all indicate 
much the same type of pathologic change 
as is found in the eye. 

The central nervous system shows in 
addition to the circulatory disturbance 
evidence of contact with a toxic substance 
that produces degenerative changes and 
edema. The degenerative changes are 
more pronounced in the highly specialized 
ganglion cells, which is to be expected be- 
cause of their sensitivity to disturbance 
of their structure. Similar 
changes but to a less degree are noted in 
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the nerve fibers, both central and periph- 
eral, 


The specialized cells of the kidney, 


liver, and other organs, manifest pro- 
nounced changes in comparison to less 
specialized tissues such as muscle. 


The gastrointestinal tract shows signs 


of an irritation that is caused by a direct 
and repeated contact with the toxin. 


The blood findings likewise show 


changes indicating a toxic reaction. Es- 
pecially worthy of mention is the presence 
of acidosis in these cases. 


It therefore seems evident that the en- 


tire organism is affected although the 
highly specialized tissues give greater 
evidence of pathologic change. 


). METHYL ALCOHOL IS BROKEN DOWN IN 
THE BODY, FORMING TOXIC SUBSTANCES 
WHICH CAUSE PATHOLOGIC CHANGES 


When considering the action of methyl 


alcohol in the human body, the following 


factors seem evident: 

Individual susceptibility varies mark- 
edly, and some people are practically im- 
mune whereas others present a definite 
idiosyncrasy. 

Tolerance is not acquired to any degree. 

Impurities are not an influencing fac- 
tor. 

Undoubtedly the basic factor in caus- 
ing the toxic action is the inability of 
the body to oxidize methyl alcohol to 
carbon dioxide and water, as is the case 
in the ingestion of ethyl alcohol. Evidence 
show that methyl alcohol enters very 
little into the tissue metabolism. The body 
does, however, attempt to oxidize it, but 
does not follow the usual steps. Instead, 
it deviates, forming other chemical com- 
pounds that apparently are more toxic 
than is methyl alcohol. 

The slow elimination of the drug is 
proof that the body has difficulty in oxi- 
dizing methyl alcohol, and the urinary 
findings, which show methyl alcohol and 
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formic acid, are further evidence that the 
body has difficulty in coping with it. 

That methyl alcohol is broken down 
into other chemical products is evident 
and one or more of them may be the cause 
of a toxic reaction greater than that 
caused by methyl alcohol. Formaldehyde 
may be formed, and there is definite 
proof that formic acid is formed. Even 
though formic acid may be formed slowly, 
it seems possible that it is present for a 
sufficient time in the body to come in con- 
tact with all the tissues, and a momentary 
contact may be all that is necessary. That 
it is toxic in the living body has been sub- 
stantiated by the author’s experiments in 
which formic acid produced at least as 
great a reaction in the ocular tissues as 
did methyl] alcohol. 

The various tests show that methyl al- 
cohol is in contact with the tissues for a 
considerable time after ingestion, a cir- 
cumstance that undoubtedly is a possible 
factor in producing changes of a patho- 
logic nature. The fact that the toxic action 
(at least the ocular lesions) does not be- 
come evident until some hours after inges- 
tion, suggests that some additional factor 
must be introduced. If the alcohol alone 
were the cause, the toxic effect would be 
manifested at once. These observations all 
point to the fact that the slowly formed 
decomposition products may play a part 
in producing at least the ocular changes. 

Cumulative effect may be a factor in 
producing toxic changes, but cases are 
reported in which only one exposure pro- 
duced alterations, thus eliminating the 
possibility of cumulative changes as a 
major factor. 

Acidosis appears to be a factor and 
may contribute an additional toxic ele- 
ment, and could be partially responsible 
for some of the tissue changes. 

That the toxic action is widespread 
throughout the entire system is evident. 
We know that methyl alcohol is dis- 
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tributed to all the tissues and likewise any 
other toxic element would be similarly 
distributed. The more highly differen. 
tiated tissues, although showing mop 
pathologic change, are apparently no 
more exposed to the toxic agent than any 
other tissues. 

It therefore seems that the toxic factors 
which produce the pathologic tissy 
change could be the decomposition prod. 
uct or products acting with or withoyt 
the methyl alcohol. Acidosis is also an 
accompanying factor of more or less im- 
portance. Formic acid is apparently one 
of the important products of oxidization 
which, acting either alone or in combina- 
tion with the other toxic elements, js 
responsible for the deleterious effect on 
the tissues. 


6. THE PATHOLOGIC CHANGE IS THE RE- 
SULT OF THE DIRECT ACTION OF THE 
TOXIC SUBSTANCE ON THE TISSUES 


In considering the nature of the toxic 
action on the tissues theory plays a greater 
role than fact. The explanation offered 
must be based upon whatever evidence is 
at hand. The following statements appear 
to the author to be logical deductions 
based upon whatever information is avail- 
able: 

It has been demonstrated that the toxic 
substances in methyl-alcohol poisoning 
are highly diffusible and penetrate the 
eye readily. The toxic substances come in 
direct contact with all the ocular tissues 
and produce by this direct action a vari- 
able pathologic effect, depending upon the 
type of tissue. In the case of the highly 
differentiated elements such as are found 
in the retina and optic nerve, the effect of 
the exposure to the toxin is more pro- 
nounced, Although this highly sensitized 
tissue, such as the retina and optic nerve, 
may not have a special affinity for the 
toxic substance, there is a possibility that 
because of the high lipoid content, or for 
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some other structural or chemical reason, 
4 more pronounced chemical effect is pro- 
duced than occurs in the less specialized 
tissue such as the supporting connective 
tissue, uveal tissue, and the like. It is a 
known fact that highly developed tissues 
are always found to be more susceptible 
to this type of injury than are other types 
of tissue. It is most probable that the toxic 
element in some way interferes with the 
metabolism of the cell and because of its 
sensitivity to such a disturbance, degen- 
eration takes place in the cell. 

This interference with the metabolism 
of the cell may bt of the nature of oxygen 
famine or some similar chemical process. 

Little is known of the mechanism of 
metabolism of the retina beyond a few 
isolated facts. The retina certainly has 
considerable oxidizing powers, and the 
oxidative capacity is said to increase in 
light adaptation. In comparison with other 
tissues it has a marked power of gly- 
colysis. A considerable amount of lipoid 
substance is also present. Quoting Duke- 
Elder: 


Its destruction is easy, partly because of the 
delicacy and complexity of its structure which 
rapidly falls a victim to noxious influences, and 
partly because of the intensity of its metabo- 
lism which is unable to support the deprivation 
of essential supplies with impunity for any 
length of time. It will be remembered that, 
although the metabolism of the retina is still 
largely a mystery, we do know that it has a 
very high oxidative capacity and a glycolytic 
activity of unusual intensity, about twice that 
of the iris which is approximately equal to that 
of muscular tissue. Once an adequate supply 
of oxygen is cut off, or once the tissue is ex- 
posed to the action of leucocytes, exudates, or 
bacteria, death rapidly sets in. 

In the absence of toxic elements, the de- 
struction of the tissue is by autolysis, while in 
the presence of toxins or inflammatory proc- 
esses, heterolysis occurs. As a result the retina 
rapidly becomes swollen and opaque and even- 
tually suffers total atrophy, only a reticulum 
of the supporting framework of nerve tissue 
and strands of the connective tissue associated 
with the blood vessels remaining, while glial 
proliferation is stimulated. 

Autolysis occurs when, in the injured or 
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dying tissues, anabolism cannot maintain its 
equilibrium with catabolism with the result 
that acids are formed in excess. The enzymes, 
which in the normal alkaline retina take part 
in its metabolism, continue to break up metabo- 
lites to form acid products which cannot be 
dealt with, the increased osmotic activity of 
which leads to the imbibition of water and a 
swelling and translucency of the tissues. The 
proteolytic enzymes then begin to act, hydro- 
lyzing the intracellular proteins into smaller 
and smaller fragments, and converting the 
large molecular aggregates into simpler prod- 
ucts which diffuse away, eventually leaving 
only the supporting tissue behind. 

It has been shown by Goldschmidt? 
and by Oguchi*® that as a result of an 
exposure to the toxic factors of methyl 
alcohol, the oxidative processes in the 
retina are much impaired and its respira- 
tory activity lowered, so that the metab- 
olism may be reduced by 40 to 50 per- 
cent. Goldschmidt®® also concluded that 
the damage is greater when the retina 
is exposed to light, a view put forward 
also by Schanz** and Schieck,** but not 
universally accepted. 

It therefore seems to be fairly well es- 
tablished that the retina and optic nerve 
are sensitive to metabolic disturbance and 
that such a disturbance leads to degenera- 
tive changes. 

It is possible that the toxin acting on 
the terminal capillaries causes a vasocon- 
striction and because of the diminished 
blood supply to the trophic centers, the 
nutrition of the retinal cells is interfered 
with and results in a metamorphosis of 
the cells. 

Acidosis has been suggested as a factor 
contributing to the interference with the 
tissue metabolism. Titration of the aque- 
ous has demonstrated its presence in the 
eye. It is possible that it is only a con- 
tributing factor. 

The injury to the cells may not only 
be metabolic but may also be due to a 
direct corrosive chemical action. 

Irrespective of the mechanism, the 
toxic substance produces a degenerative 
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change in the tissue and especially the 
highly differentiated tissue such as the 
cells in the retina and, to a lesser degree, 
the nerve fibers. That this is not an in- 
flammatory change is evident because of 
the absence of an inflammatory reaction. 

The tissue cells are not all equally af- 
fected, for injury seems to occur in patch- 
es with intermediate areas of less affected 
cells. This applies to both the retina and 
the optic nerve. Such an explanation 
would account for the scattered scotomata 
found in perimetric studies. Apparently 
the papillomacular bundle is especially 
vulnerable because of the frequent occur- 
rence of central scotomata. 

The extent of the degenerative process 
in the retina and optic nerve is in pro- 
portion to the intensity of the toxic ele- 
ment and the susceptibility of the indi- 
vidual. 

Edema of the nerve tissue and support- 
ing tissue is the result of both an irrita- 
tive reaction of the tissue to the toxic 
substance and the degenerative process. 

According to Duke-Elder an essential 
factor that produces edema is an altera- 
tion of the molecular constitution of the 
retinal tissues whereby large protein com- 
plexes are broken down to smaller en- 
tities, as is the case in toxemia. In this 
condition the tissues are starved by the 
loss of their nutrient blood supply or 
surfeited with the accumulated waste 
products of their deranged metabolism, 
in which case they imbibe fluid freely not 
only from the retinal capillaries but from 
the choriocapillaris and probably from 
the vitreous as well. In its earlier stages 
the process is reversible, but if the tissue- 
enzymes, acting freely in the direction of 
catabolism in the acid media created by 
the anoxemic state, continue to break 
down the tissue-proteins, irrevocable 
damage may be done by autolysis, until 
eventually a condition of complete atro- 
phy results, wherein the retina is repre- 
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sented only by its more resistant Suppor- 
tive elements. 

Edema leads to compression of the 
nerve tissue and may act as an importap; 
factor in causing the initial visual ogg 
by compression of the unaffected ang 
partially affected nerve elements, thy 
causing temporary interruption of vision. 
When the edema begins to subside, the 
nerve fibers gradually resume their func. 
tion and vision improves in proportion to 
the number of viable cells remaining. 
The secondary visual failure is the result 
of further degeneration of the partially 
degenerated fibers which did not fully 
succumb to the original toxic action, but 
were further injured by the effect of the 
edema. 

As a rule, when the process is confined 
to the inner layers, the edema may pass 
off without damage; but once the inter- 
nuclear layer is seriously involved, per- 
manent damage results. 

The edema also may lead to circulatory 
disturbances by causing a stasis in the 
vessels supplying the retina and optic 
nerve. 

The inner (cerebral) retinal layers are 
nourished by the retinal vessels in much 
the same way as is the case in the central 
nervous system; the outer layers are 
avascular, and, being a sensory epithe- 
lium, receive their nourishment by dif- 
fusion from the choroid. 

In the cerebral layers of the retina, the 
blood vessels do not come into direct 
contact with the nervous tissue, but are 
insulated from it by perivascular glial 
sheaths through which fluid interchange 
takes place, and by means of which 
lymphatic drainage is carried out. It is 
readily apparent that the edema would 
produce circulatory stasis under these 
conditions and would be an additional 
factor in causing a disturbance in the 
metabolism of the cerebral layer of the 
retina. 
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This circulatory interference is also 
evident in the choroid and supporting 
structure of the optic nerve and accounts 
for the hemorrhages that occasionally are 
found in the optic-nerve sheaths. 

This, then, is a statement of the au- 
thor’s interpretation of the process that 
leads to the pathologic changes in the eye. 


After weighing the various facts at his 
disposal such a conclusion seems to be 
one explanation for the intricate processes 
that take place. Even if proved incorrect, 
this interpretation will have served a pur- 
pose until is done in this 
poorly understood field. 
Ninth and Nicollet Avenue. 


more work 
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ROENTGEN RAY IN 


PART 


1. RETENTION CYST OF PARANASAL SINUS 
( MUCOCELE) 


In the writer’s experience this is the 
most common cause of unilateral exoph- 
thalmos. In most cases this cyst displaces 
the eye anteriorly and to one side, usually 
temporally or inferiorly, producing a solid 
proptosis. In 13 of the 18 cases in the 
present series the cyst arose in a frontal 
sinus, the sinus in most cases having a 
supraorbital recess which, through pres- 
sure, eroded or fractured the roof of the 
orbit and encroached on the orbital con- 
tents. In five of these cases the frontal- 
sinus disease was unaccompanied by dis- 
ease of other cells, and in one of the five 
it was involved in a previous fracture. In 
most of the cases there was an associated 
unilateral chronic pansinusitis. In one 
case of bilateral chronic pansinusitis with 
typical cyst a diagnosis of epithelioma 
was made by the pathologist after he had 
made an examination of the material re- 
moved from the frontal cell at operation. 

The changes produced in the wall of 
the orbit and observed in the roentgeno- 
gram are quite characteristic. The defect 
or hiatus of the wall of the clouded sinus, 
in which frequently a portion of the out- 
line of the cyst can be seen, points to the 
diagnosis. In many cases a fragment of 
bone hinged at one side in a trap-doorlike 
fashion can be seen projecting into the or- 
bit; in other cases a dislocated shell of 
bone is conspicuous. In two cases of re- 
tention cyst of the ethmoid cells the 

* Part I of this paper appeared in the preced- 


ing issue of the American Journal of Oph- 
thalmology. 
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lamina papyracea could be distinguished 
bulging into the orbit. Malignant tumors 
arising in the adjacent sinuses can be dis- 
tinguished by the extensive and irregular 
destruction of bone which they produce 
as they invade the orbit. In two cases the 
cyst arose in the sphenoid cell, and had 
produced extensive erosion of the nasal 
side of the optic canal and parts of the 
adjacent sphenoid and ethmoid cells, One 
of these cases is reported as follows: 


Case 2. RETENTION CYST OF SPHENOID SINUS, 
The patient, C. L., a man, aged 43 years, com- 
plained of impairment of vision of the left eye 
which had begun two months before coming for 
examination. He had occasional aching of the 
eye, which grew worse on movement. Otherwise 
he was in good health. 

Examination revealed the corrected vision of 
the left eye to be 20/30, and of the right, 20/15. 
The fundus of the left eye showed hyperemia 
of the papilla, with engorgement of the veins. 
The left visual field was irregularly constricted, 
and the blind spot was enlarged. The eye 
showed 3 mm. of exophthalmos and no impair- 
ment of motility. The right eye was altogether 
normal. 

The roentgenographic report read in part as 
follows: “The sella turcica measures 11 by 13 
mm., and is involved anteriorly on the left side 
by a large defect in the bone which includes the 
sphenoid sinus and the tuberculum sellae. Pos- 
teriorly this defect extends from the floor of the 
sella turcica across the midline, to encroach on 
the right sphenoid sinus and posterior ethmoid 
cells (fig. 6). Anteriorly it extends to the middle 
ethmoids, laterally to encroach on the orbit, and 
inferiorly it reaches below the ethmoids on the 
left side. The sella turcica seems to be cut in 
half. The optic canal is divided vertically and 
thus the optic nerve must be involved by 
pressure. The posterior half of the lamina 
papyracea is missing, and the mass apparently 
presents in the nasal fossa. The margins of the 
defect are everywhere sharply defined. . 

“Impression: The large defect described 
centers around the left posterior ethmoid cells 
and upper recess of the left sphenoid, and gives 


THE 


the impression, therefore, that the lesion must 
have arisen in one of these cells and is probably 
a retention cyst.” 

Operation. Sphenoidal sinusotomy (left). A 
large quantity of mucopurulent fluid was evacu- 
d from the sphenoid sinus, and the entire 


ate 
membrane lining of the sphenoid sinus 


mucous 
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reported which led to an erroneous con- 
clusion. This unusual case is reported as 
follows : 


Case 3. PSEUDOTUMOR OF THE ORBIT. The pa- 
tient, A. M., a man, aged 36 years, complained 
of severe right frontal and supraorbital head- 


Fig. 6 (Pfeiffer). Case 2. Roentgenogram of the optic canals, showing 
the large defect of the left side of the body of the sphenoid dividing the 
optic canal vertically. The right canal is normal. 


and adjacent ethmoid cells, which were the seat 
of a huge cyst, were removed. 

Microscopic diagnosis. Cyst of sphenoid 
sinus, 


2. PSEUDOTUMOR OR GRANULOMA OF THE 
ORBIT (INCLUDING THREE CASES OF 
ZENKER’S WAXY DEGENERATION ) 


Pseudotumor of the orbit, singularly 
enough, yields no roentgenographic find- 
ings. This is probably due to the some- 
what rapid onset of the exophthalmos, 
and the earliness in the course of the 
disease at which the patient presents him- 
self for examination. The course is not 
sufficiently long or the intraorbital pres- 
sure increased enough to produce changes 
that can be seen roentgenographically. 
In many cases in the present series in- 
creased soft-tissue density was apparent. 
In one case very definite findings were 


ache of two months’ duration, and of gradually 
increasing prominence of the right eye for seven 
weeks, Neurologic examination was negative. 
Examination revealed 4 mm. of solid right 
exophthalmos, together with a palpable, firm, 
lobulated mass in the region of the trochlea. 
Vision, fields, and muscle balance were normal. 
Wassermann test was negative. 
Roentgenographic report. Stereoscopic films 
of the orbits show the margins to be symmetric 
and of the mesoseme type. The superior orbital 
fissures and lines of the temporal fossa are also 
symmetric. The right orbit shows slight in- 
crease in soft-tissue density, and there is no 
definite evidence of increased  intraorbital 
pressure. The roof of the right orbit shows 
thickening of the bone, approximately 2 cm. in 
diameter, several centimeters posterior to the 
orbital margin, and includes posterior extension 
of a recess of the frontal sinus (fig. 7). This 
recess is clouded, and a septum within is thick- 
ened. There is no involvement of the bone near 
the sphenoid ridge. The left orbit is normal. The 
optic canals are circular in outline, measure 5 
mm. in diameter, and are symmetric. The right 
antrum contains a radiopaque mass which is 
probably lipiodol. The sella turcica is normal. 
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Impression: The hyperostosis of the roof of 
the right orbit is suggestive of a meningioma 
in an unusual position. The clouded posterior 
recess of the frontal sinus in the root of the 
orbit, which is elsewhere clear, suggests the 
possibility of infection and osteitis. 

Operation. The orbit was explored and a 
very firm, really hard mass of tissue, measuring 
a centimeter or so in diameter, was removed, 
with subsequent improvement in the exoph- 


Fig. 7 (Pfeiffer). Case 3. Pseudotumor 


Roentgenogram showing thickening of bone in the roof 
of the right orbit involving a recess of the frontal sinus, 
which is clouded, and which shows thickened septae. 


thalmos but no improvement in the headache of 
which the patient complained. 

Pathologic diagnosis. Granuloma or pseudo- 
tumor. Because of continued headache, a right 
frontal craniotomy was subsequently performed 
in another hospital. A mass of tissue similar to 
that removed from the orbit was found attached 
to the bone of the roof of the orbit and was ex- 
cised. This tissue was found to resemble that 
removed from the orbit. 

3. MENINGIOMA 

Meningioma is the name proposed by 
Cushing"® '® and now in use, for a most 
interesting and benign tumor that arises 
in the cell clusters of the arachnoid. It 
may originate wherever arachnoidal tis- 
sue is found, and has favorite sites of 
origin, with corresponding symptomatol- 
ogy. Several of these favored locations 
are around the orbit, where the tumor 
may involve the optic nerve or even the 
globe itself. Arising in the arachnoid sur- 
rounding the optic nerve; it may be pri- 
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mary in the orbit. In most cases the orbit 
is involved by direct growth of the tumor 
through bone, to give rise to a neoplasm 
of the orbit itself. 

. The meningioma displays a tendency to 
produce hyperostosis, which is an addi- 
tional cause of exophthalmos. The over- 
growth of bone is particularly common in 
those cases in which the tumor 
arises on the sphenoid ridge. In 
this position it is frequently the 
en plaque variety of growth, and 
may produce hyperostoses of 
relatively large size. The hyper- 
ostosis may be found at any 
point on the sphenoid ridge, and 
at the beginning may appear as 
a slight thickening of the bone, 
with smooth cortical surfaces and 
without visible spicule formation, 
When it is found on the inner 
half of the crest, the thickening 
limited to the 
lesser wing of the sphenoid, ap- 


orbit, May at first be 
parently by the suture line. When 
small, the hyperostosis is usual- 
ly of a porous nature. Later the shadow 
of the bony overgrowth on the film may 
be of uniform increased density, be- 
cause of the failure of the ray to pene- 
trate the mass. The latter may be so 
large as to occupy the entire middle fossa 
and perhaps most of the orbit. At this 
stage of development such hyperostoses 
have been referred to erroneously as 
osteomas. Their size is no indication of 
the size of the parent soft-tissue tumor. 
In the present series of cases this affec- 
tion of bone was much more extensive 
when produced by neoplasms arising in 
the outer half of the sphenoid crest. 
According to Cushing and later auth- 
46 


ors,*® the hyperostosis results from the 


growth of the meningioma into and 


through the Haversian canal system of 
the bone. In consequence of this the bone 
seemingly becomes irritated with subse- 
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quent osteoplastic proliferation, which 
gives rise to the hyperostosis. The more 
common intracranial position of the tu- 
mor, with pressure on the brain, is be- 
lieved to play no part in the process. This 
theory is supported by the development 
of hyperostoses by meningiomas in extra- 
cranial locations. Because of the tendency 
to bone formation that is found occasion- 
ally within the tumor, Cushing suggested 
that the cells of the growth might bear 
some relation to the bone-forming prop- 
erties of the meninges. 

In contrast to this striking picture, the 
meningioma may be unassociated with 
thickening of the bone. This was the case 
in two of the patients with exophthalmos 
in the present series. All things consid- 
ered, only a small percentage of all 
intracranial meningiomas produce hyper- 
ostosis. 

Positive roentgenographic diagnosis of 
the lesion is made in cases of exophthal- 
mos when the typical hyperostosis is dem- 
strated in a characteristic location on the 
sphenoid crest or around the optic canal. 
If the hyperostosis is absent, a presurgical 
diagnosis may not be made with certainty 
in some cases, even with the aid of pneu- 
moencephalography. It should be pointed 
out again that overgrowth of bone may be 
produced by tumors other than meningi- 
omas. 

Meningiomas four different 
syndromes, with which the ophthalmolo- 
gist should be familiar ; namely, menin- 
giomas of—(1) the optic nerve, (2) the 
sphenoid ridge; (3) the tuberculum sel- 
lae; and (4) the olfactory groove. 

Meningiomas of the optic nerve usu- 
ally cause loss of vision, with optic atro- 
phy or papilledema and exophthalmos. 
They may occur during the second, 
third, fourth, or fifth decades of life 
just as may any meningioma. They grow 
slowly and painlessly. The diagnosis may 
be based on the roentgenographic find- 


present 
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ings. One patient reported by Johnson” 
had exophthalmos due to a very large 
intraorbital tumor. The growth undoubt- 
edly arose primarily within the orbit, for 
the enlargement of the optic canal was 
barely perceptible. The case described be- 
low has not previously been reported, and 
is a classic example: 

CASE 4, MENINGIOMA OF THE OPTIC NERVE.. 
The patient, M.F., a girl, aged 12 years, was 
brought for examination because of blindness 
in the right eye which had been observed two 


Fig. 8 (Pfeiffer). Case 
4. (Meningioma of the op- 
tic nerve). The patient, a 
girl, aged 12 years. t 


years earlier. Some weeks before examination 
the parents had noticed that the right eye was 
prominent. The patient had no pain and was in 
good general health (fig. 8). 

Examination. The right eye was found to be 
without light perception and to show 5 mm. of 
solid exophthalmos, The fundus showed 3 diop- 
ters of papilledema. There was limitation of the 
motility of the eye in all of the cardinal points 
of gaze. The left eye was normal. 

Roentgenographic report on the orbits was 
as follows: “The orbits are asymmetric in size 
and contour, The right orbit is greater in 
capacity, and the intermarginal opening meas- 
ures 39 mm. horizontal, 50 mm. vertical, and 
the left measures 38 mm. by 46 mm. The por- 
tion of the orbit near the apex is enlarged, 
showing concavity or increased concavity of all 
the walls adjacent to the optic canal, The 
right sphenoid ridge nasally is slightly heavier 
and denser and the superior orbital fissure is 
slightly larger than the left. The floor of the 
right orbit is very slightly depressed, and all 
of the walls are thin as a result of the increased 
intraorbital pressure.’ The right optic canal is 
quite irregular in contour, measures approxi- 
mately 3.5 by 6.5 mm., and is surrounded by 
bone of increased density (fig. 9). The left orbit 
is normal, and the left optic canal measures 5.5 
by 6.5 mm. All the paranasal sinuses are clear, 
except the right antrum in which there is some 
thickening of the lining membrane. 

“Impression: The larger right orbit indicates 
increased intraorbital pressure of fairly long 
standing. The demonstrable enlargement of the 
orbit near the apex suggests the location of a 
tumor in this position. A curious formation of 
the optic canal, together with the increased 
bone density, suggests a tumor of the optic 
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geal fibroblastoma.” orbit. 
At operation a firm encapsulated tumor was 


rounding the optic nerve. The growth was loos- 
ened by finger dissection and excised along with 


The left canal is normal. 


Fig. 11 (Pfeiffer). Case 5. Meningioma of outer por- 
tion of sphenoid crest (inset). Roentgenogram showing 
extensive hyperostosis of the sphenoid ridge and outer 
wall of the orbit involving the temporal fossa. Note the 
prominence of the right temple of the patient as com- 
pared with the left. 


RAYMOND L. PFEIFFER 


nerve or the sheath; this is probably a menin- Pathologic diagnosis. Meningioma of the 


found attached to the apex of the orbit, sur- Meningiomas of the sphenoid ridge 
may be divided into three groups accord. 


the portion of the optic nerve (fig. 10). ing to their position on the ridge: (1) 


Fig. 10 
(Pfeiffer), 
Case 4. The tu- 
mor, after re- 
moval,  sur- 
rounding and 
compressing the 
optic nerve. 


Fig. 9 (Pfeiffer). Case 4. Roentgenogram of the optic canals, showing 
the surrounding hyperostosis and the irregular configuration of the right. 


Those arising on the middle third 
may produce large hyperostoses 
and exophthalmos, without sub- 
jective symptoms; (2) _ those 
arising on the outer third fre- 
quently involve the temporal 
fossa and produce bulging of the 
temporal area, which can be 
noted clinically. This was present 
in five of the writer’s cases and, 
when observed clinically, is most 
indicative. The following case is 
typical : 


CaAsE 5. MENINGIOMA OF OUTER 
THIRD OF THE SPHENOID CREST. The 
patient, L. M. M., a woman, aged 4 
years, complained of gradually increas- 
ing protrusion of the right eye over a 
period of one year. She had no dis- 
turbance of vision, but suffered an oc- 
casional dizzy spell, which may not 
have been related to the cause of the 
present illness. 

Examination. The right eye was dis- 
placed anteriorly 4 mm. and could be 
replaced or pressed back into the orbit 
2 or 3 mm. The visual fields and fundi 
were normal, and there was no dis- 
turbance of the sense of smell. A bulge 
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on the right side of the head over the 
temporal fossa could be made out. — 

Roentgenographic report was in 
part as follows: “The right sphenoid 
ridge is greatly thickened from the 
anterior clinoid, where it is scarcely 
visible, to the side of the vault, where 
a very large hyperostosis with in- 
creased vascularity of the area is pres- 
ent. The right optic canal is not in- 
volved. 

“Impression: Meningioma of the 
right sphenoid ridge involving prin- 
cipally the outer two thirds and side 
of the vault (fig. 11).” 


(3) Meningiomas arising in 
the inner third of the sphenoid 
crest promptly involve the optic 
canal, and impinge on the optic 
nerve, producing atrophy of the 
nerve or papilledema, and subse- Fig. 
quent exophthalmos. The follow- 
ing case is illustrative: 


CasE 6. MENINGIOMA OF INNER 
THIRD OF THE SPHENOID CREST. The 
patient, M. M. R., a woman, aged 48 years, 
complained of loss of vision which began six 
years ago. She had been totally blind for four 
years. The right eye had subsequently turned 
out and become prominent. The left eye was 
perfectly normal. 

Examination. The right eye was found to 
have no light perception; it showed 2 mm. of 
exophthalmos, and was displaced slightly lat- 
erally. The fundi showed a complete secondary 
optic atrophy. 

Roentgenographic report read in part as fol- 
lows: “The right orbit is slightly larger and 
the medial half of the sphenoid ridge, includ- 
ing the anterior clinoid, is decidedly thicker. 
The margins of this thicker portion are smooth 
and the bone is porous in nature. The right 
optic canal is irregular in contour and is 
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12 (Pfeiffer). Case 6. Meningioma of inner 
third of sphenoid ridge (inset). Roentgenogram show- 
ing the hyperostosis involving the lesser wing of the 
sphenoid of the right orbit, together with thickening of 
the lateral wall of the orbit adjacent to the superior 
orbital fissure. 


entirely surrounded by the hyperostosis (figs. 
12, 13). 
“Impression: Meningioma of the medial half 
of the sphenoid ridge, involving the optic canal.” 
Pathologic diagnosis. Meningioma. 


In two cases of meningioma of the 
sphenoid ridge hyperostosis was not pres- 
ent, and a positive roentgenographic di- 
agnosis could not be made. This is suffi- 
ciently unusual to justify a description 
of the findings. In both cases the orbits 
showed an extreme degree of increased 
intraorbital pressure with atrophy of the 
walls of the orbit. The exophthalmos in 


Fig. 13 (Pfeif- 
fer). Case 6. 
Roentgenogram of 
the optic canals, 
showing the hy- 
perostosis sur- 
rounding the right 
canal, which is 
somewhat con- 
tracted. 
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both cases was inordinately severe. 


CAsE 7. MENINGIOMA OF ORBIT WITHOUT IN- 
VOLVEMENT OF OPTIC NERVE OR SPHENOID RIDGE. 
The patient, R. C., a woman, aged 40 years, 
first noticed beginning prominence of 
the left eye four or five years before coming 
for examination. The prominence increased 
gradually and painlessly, without loss or dis- 
turbance of vision and without general symp- 
toms. 


Examination. The corrected vision of each 
eye was 20/20; the visual fields were normal; 


Fig. 14 (Pfeiffer). Case 7. Meningioma 


without apparent involvement of the optic 


density. 


and the blind spot of the left eye was slightly 
enlarged. The fundus of the left eye showed 
slight edema of the papilla. The left eve meas- 
ured 12 mm. of exophthalmos with limitation 
in all directions of gaze. The eyeball could 
not be replaced, and no tumor masses could be 
felt. 

Roentgenographic report. Stereoscopic fiims 
of the skull and orbits show the calvaria to be 
of average thickness, with normal convolutional 
impressions, vascular channels, and sutures, and 
to be mesocephalic in type. The temporal bones 
are moderately well pneumatized and clear. The 
petrous ridges are equal, and the basal angle 
is normal, The sella turcica measures 10 by 13 
mm. and is not deformed. The tuberculum sellae 
is normal. There is no calcium to be seen in 
the normal position of the pineal body. 
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of orbit 


nerve or 
sphenoid ridge (inset). Roentgenogram showing strik- 
ing enlargement of the left orbit as a result of increased 
intraorbital pressure. Note the increased capacity of the 
cavity, the enlargement of the entrance, the increased 
concavity of the walls, and the increased soft-tissue 


The left orbit is larger than the right, and 
the intermarginal opening measures 50 mm 
vertical by 44 mm. horizontal, while the right 
measures 44 by 40 mm. The capacity of the 
left orbit is markedly increased, and the walls 
are slightly atrophic and more concave. we 
creased soft-tissue density is apparent. There 
are no dehiscences of the walls. The sphenoid 
ridges and superior orbital fissures are almost 
normal. The right orbit is altogether normal 
in appearance. The optic canals are nearly cir. 
cular in contour, measure approximately 5 
mm. in diameter, and are symmetric. All of the 
paranasal sinuses are clear (fig, 14). 

Impression: The left orbit shows 
an extreme degree of increased intra- 
orbital pressure which is undoubtedly 
due to a tumor within and which may 
well be a hemangioma. ' 

Histologic diagnosis. Meningioma, 

CASE 8. MENINGIOMA OF SPHENOID 
CREST WITHOUT HYPEROSTOSIs. The pa- 
tient E. G., a woman, aged 47 years, 
desired new glasses for reading, and 
on examination was found to have 
prominence of the right eye, which 
she had noticed for two months. 

Examination. The right eye showed 
anterior displacement of 9 mm., which 
could not be reduced by pressure. The 
visual fields and blind spots were nor- 
mal, and the fundus of the right eye 
exhibited slight edema of the papilla. 

Roentgenographic report read in 
part as follows: “The orbital margins 
are symmetric and of the mesoseme 
type. The sphenoid ridges are equal in 
position and contour, but the right is 
not distinctly revealed. The right su- 
perior orbital fissure is also somewhat 
indefinite. The roof of the right orbit 
is coarsely mottled in such a fashion 
as to cribri_ orbitalis. The 
capacity of the right orbit is greater than that 
of the left, and shows increased soft-tissue 
density. The optic canals are roughly circular 
in contour, measure 6 mm. in diameter, and are 
nearly symmetric (fig. 15). All the paranasal 
sinuses are clear. 

“Impression: The evidence of increased right 
intraorbital pressure indicates the presence of a 
primary neoplasm within. The meaning of the 
indefinite right sphenoid ridge and fissure is not 
clear, but may have to do with increased pres- 
sure if it has existed over an especially long 
period of time.” 

Exploration of the orbit was performed and 
a hard, round fingerlike mass attached to the 
bone near the apex of the orbit was found and 
removed by blunt dissection. 

Histologic report. Meningioma of the orbit. 
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Meningioma of the tuberculum sellae** 
‘s not discussed in this paper because it 
does not produce exophthalmos. It was 
diagnosed in three cases in the writer’s 
laboratory on the basis of bone changes 
‘n or near the tuberculum, but pneumo- 
encephalography is usually required. 
Meningioma of the olfactory 

groove, which produces the 
Gower-Kennedy 
also beyond the scope of this 
paper, since it does not produce 


exophthalmos. 


syndrome, is 


4 CRANIOSTENOSIS (TOWER 
SKULL, OXYCEPHALY, TURM- 
SCHADEL, PREMATURE-SUTURE 
SYNOSTOSIS ) 


This bizarre congenital condi- 
tion, which is chiefly an ophthal- 
mologic problem because vision 
is so frequently impaired and 
because of the exophthalmos, is 
usually quite easily recognized in 
the roentgenogram. There are 
various degrees of it, however, 
and some are very slight and 
can be readily overlooked. The 
shape which the skull assumes 
depends on which sutures were 
prematurely closed, and the se- 
verity is dependent upon the ex- 
tent and number of sutures that 
are closed. The roentgenographic 
characteristics of the condition 


crest 


are the unusual shape of the 

calvaria, the prominent convolutional 
impressions, the premature fusion of 
one or sutures, the depression 
of the basal angle, the anterior displace- 
ment of the sella turcica, and the shallow 
orbits. The last of these—the shallow 
orbits—are responsible for the exophthal- 
mos. The changes are due to the failure 
of the bones of the vault to maintain their 
growth with the growing brain, and the 
consequent intracranial ten- 


more 


increased 
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without 
showing the effect of increased pressure in the right 
orbit. Note the increased concavity and thinness of the 
walls, the increased capacity of the cavity, and the en- 
largement of the orbital entrance. 
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sion, which tends to follow Pascal’s law. 
The following is a typical case: 


CAsE 9. CRANIOSTENOsIs. The patient, C. J. P., 
a girl aged five years, was brought for exam- 
ination because of prominent eyes, which had 
been observed since birth, and on account of the 
unusual shape of her head. She was a prema- 
ture infant of seven months, and many dif- 


Fig. 15 (Pfeiffer). Case 8. Meningioma of sphenoid 


apparent hyperostosis. Roentgenogram 


ferent diagnoses had recently been given. She 
was of normal intelligence and her general 
health was good. 

Examination. Both eyes were very prominent, 
and the left turned in (esotropia of 20 cen- 
trads). Vision of each eye was 20/70, which 
improved to 20/30 with correction of a moder- 
ate degree of compound hyperopic astigmatism. 
The fundi were normal. 

Roentgenographic report was as follows: 
“Examination of films of the skull shows the 
calvaria to be well outlined, with the tables 
thinner than the average, and to be oxycephalic 
in shape. The convolutional impressions are 
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inordinately marked. The vascular channels are 
not apparent, and the coronal sutures are solidly 
fused. The saggital and lamboidal sutures appear 
normal. There is a characteristic basal depres- 
sion, with the angle approximately 180°. The 
sella turcica is anterior to its normal position 
and is not deformed. The middle fossa extends 
far forward, compressing the orbits, which are 
extremely shallow. 

“The margins of the orbits are fairly sym- 
metric and of the mesoseme type. The roofs 


Fig. 16 (Pfeiffer). Case 10. Plagiocephaly and uni-_ right orbit appears to be smaller in 
lateral exophthalmos (inset). Roentgenogram showing capacity than the left. The optic 
mild degree of craniostenosis with asymmetric calvaria canals are asymmetric in position and 
and orbits explaining the asymmetric position of the are fairly symmetric in size, meas- 


eyes. 


of the orbits are flat and short, and the sphenoid 
ridges, superior orbital fissures, and temporal 
lines are unusual though symmetric. The optic 
canals are symmetric, oval in contour, and ade- 
quate in size. 

“Impression: Oxycephalic skull of the classic 
type. The bilateral exophthalmos is due to the 
shallowness of the orbits.” 


That craniostenosis may be unilateral 
in maximum severity (plagiocephaly), 
and thus capable of producing unilateral 
exopthalmos, may not generally be appre- 
ciated. The following case is representa- 
tive: 


CAsE 10. PLAGIOCEPHALY AND UNILATERAL 
EXOPHTHALMOS, The patient, M. D., a girl, aged 


10 years, was brought for examination becayg 
of drooping of the left upper lid and defectiy, 
vision of the right eye. 

Examination. The corrected vision of the right 
eye was 20/70, and of the left, 20/30. The 
face was asymmetric, with the right eye mor 
prominent and at a slightly lower level. The 
fundi were normal. The visual fields appeare 
to be complete. The right eye showed 4 diop. 
ters of hyperopic astigmatism, and the defective 
vision of this eye was attributed to amblyopia 
ex anopsia. There was partial ptosis 
of the left eyelid of 3 mm, 

Roentgenographic report. Films of 
the skull show the calvaria to be well 
outlined, with tables of average thick. 
ness, and to be quite unusual in shape, 
There is complete fusion of the left 
coronal suture, and the remaining su. 
tures are normal in appearance. The 
convolutional impressions are accen- 
tuated, and the vascular channels are 
not demonstrable. The right half of 
the skull is greater in size than the 
left, which shows definite inhibited 
development. The left parietal region 
is somewhat flattened, and is lower 
than the right, which characterizes the 
skull as plagiocephalic. The leit 
sphenoid ridge is higher than the 
right. The sinuses of the right side 
are larger than those of the left. The 
basal angle is greater than usual. The 
sella turcica measures approximately 
8 by 10 mm. and is not deformed. The 


uring approximately 5 by 6 mm. 
(fig. 16). 

Impression: Mild degree of partial cranio- 
stenosis. The premature closure of the left coro- 
nal suture is responsible for the asymmetric de- 
velopment of the skull and orbits. The right side 
grew to compensate for the left, which lagged 
in development. 


5. HyPERTHYROIDISM 


Most of the cases diagnosed as hy- 
perthyroidism were sent to the X-ray De- 
partment for study because of some un- 
usual features of unknown significance. 
Definite cases were sent directly to the 
Medical Department. Five of the cases 
that were roentgenographed showed uni- 
lateral exophthalmos, and most of the 
other cases showed exophthalmos with- 
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out the clear-cut clinical picture of the 
disease. Roentgenographic findings were 
absent in all save one, and this was irrele- 
yant to the diagnosis. A number of the 
cases showed demonstrable increased in- 
traorbital soft-tissue density. In these and 
in many other cases of hyperthyroidism 
which were examined before the series 
was begun, definite evidence of increased 
intraorbital pressure was never found. 


6. CAVERNOUS HEMANGIOMA 


This tumor, generally regarded as the 
most common primary neoplasm 
of the orbit, is probably always 
congenital in origin, and may 
grow so slowly that its presence 
may not become suspected until 
as late as the fifth decade of life. 
When located deep in the orbit, 
these growths most commonly 


produce roentgenographic  evi- 
dence of increased intraorbital 
pressure. When this roentgen 


finding occurs in association with 
free motility of the eye in spite 
of the extreme exophthalmos, 
the evidence is strongly sugges- 
tive of hemangioma. One of the 
cases in the present series had 
an orbital varix which produced 
intermittent exophthalmos. When 
the child strained or leaned for- 
ward the proptosis became pro- 
nounced, but disappeared when 
she relaxed in a supine position. 

The following brief case report is typi- 
cal of most hemangiomas: 

Case 11. HEMANGIOMA OF THE ORBIT. The pa- 
tient, L. L., a girl, aged 17 years, developed a 
slight prominence of the left eye at the age of 
two years. She was treated by operation, with 
apparent cure. Two years before the present 
examination the eye had begun to protrude 
a second time, without concomitant symptoms. 

Examination. Vision of each eye was 20/10, 


with normal fields and blind spots. The left 
eye was displaced forward 10 mm., and a little 
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downward, and could not be replaced. 

Roentgenographic report read as follows: 
“The left orbit is very much enlarged because 
of apparent increased intraorbital pressure. The 
intermarginal opening is greater in all diam- 
eters. The walls are somewhat thin, and all 
tend to be concave. The adjacent paranasal 
sinuses of the left side are smaller. There is 
marked increased soft-tissue density with great- 
er density above, suggesting a tumor (fig. 17). 

“Impression: Deformity of the left orbit 
is due to a primary intraorbital tumor, prob- 
ably a hemangioma.” 

Operation, Through a canthotomy incision 
a large encapsulated hemangioma was bluntly 
dissected free and removed with the index 
finger. 

Pathologic report. Hemangioma. 


= 

Fig. 17 (Pfeiffer). Case 11. Hemangioma of orbit 
(inset). Roentgenogram showing striking enlargement 
of the left orbit due to increased intraorbital pressure. 


‘ 


The foregoing case is the only one in 
which we came near to visualizing the 
tumor itself in the orbit. One must not 
expect to find in the orbit circumscribed 
soft-tissue shadows produced by new 
growths for the reason that tumors usu- 
ally have the same density as the re- 
mainder of the tissue of the cavity. The 
injection of air into the orbit as an aid 
to diagnosis of tumor, as suggested by 
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Fig. 18 (Pfeiffer). Case 12. Hemangioma of orbit. 
Roentgenogram showing slight enlargement of the left 


orbit, with increased soft-tissue density. 


Last,?2 has not been found useful in the 
author’s hands. 

The following case is interesting since 
the exophthalmos developed late in life 
and increased intraorbital pressure was 
demonstrable : 


CAsE 12. HEMANGIOMA OF ORBIT. The patient, 
S. D., a woman, aged 45 years, had had increas- 
ing left exophthalmos for four years, without 
pain or loss of vision. 

Examination. The corrected vision of each 
eye was 20/15, and the visual fields and blind 
spots were normal. The left eye was displaced 
forward and slightly downward 6 mm., had 
free motility, and was not replaceable. The 
fundus of the left eye showed slight bulging 
of an area around the 
fovea, and on refraction 
the eye showed 2 diop- 
ters of hyperopia. The 
right eye was almost 
emmetropic. 

Roentgenographic 
study was reported in 
part as follows: “The 
capacity of the left or- 
bit is greater than the 
right because of in- 


creased intraorbital Fig. 19 (Pfeiffer). Case 12. The patient before and after operation. 


pressure. Increased soft-tissue den. 
sity is apparent. There are no dehic. 
cences in the walls of the Orbit, and 
the adjacent paranasal sinuses ap 
normal in size and are clear (fg 
18). 

“Impression: Tumor of the lef 
orbit, probably hemangioma, although 
age is not in favor of this.” 

Operation. Through 
canthotomy incision a large encapgy. 
lated hemangioma was found betwee 
the outer wall of the orbit and th 
lateral rectus; this was removed } 
blunt dissection with the finger, — 

Histologic diagnosis. Hemangioma 

Final result. The eye returned to 4 
normal position without any limita 
tion of motility or resulting double 
vision. In several weeks’ time the 
patient was fully recovered (fig, 19) 


The following case is so u- 
usual as to warrant its description 
in detail here. This is another in- 


4 


stance of pulsating exophthalmos 
due to congenital defect of the 
orbit, but differs in that the de- 
velopmental defect in the bones 
was due to an extensive retrobulbar 
hemangioma. 


CAsE 13. HEMANGIOMA, PULSATING EXOPH- 
THALMOS, DEFECT OF THE ORBIT. The patient, B. 
F., a girl, aged eight years, was brought for ex- 
amination because of the prominence of the 
right eye, which was first noticed at the age of 
four, when she had had infantile paralysis, 
Recovery from the paralysis was complete, and 
the child has not had any subjective symptoms. 

Examination. There was 3 mm. of right ex- 
ophthalmos, and pulsation of the eyeball syn- 
chronous with the radial pulse. The eye was 
displaced directly forward and appeared to be 
slightly convergent. Several dilated veins were 
present on the sclera. There was no interfer- 
ence with motility, and diplopia was absent. 
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Corrected vision of each eye was 
20/30. Binocular single vision in all 
fields of gaze, and normal fields. No 
bruit could be heard. Another singular 
feature of the case was the presence 
of a Marcus Gunn phenomenon. 

Roentgenographic report of the 
orbits was in part as follows: “The 
right orbit shows a very large defect 
or hiatus in the roof and lateral wall 
in which there is no evidence of the 
sphenoid ridge or superior orbital 
fissure. The margin of the defect 
above is irregular or serrated, and in 
places seems to be perforated. The 
line of the temporal fossa is irregular 
and concave inward. All the right 
paranasal sinuses are smaller than the 
left. The optic canals are symmetric, 
measure 5 mm, in diameter, and are 
not deformed. The defect of the right 
orbit has spared the canal. The left 
orbit is entirely normal (fig. 20). 

“Impression: The striking defect in 
the right orbit through which the 
middle fossa communicates with the 
orbit is probably congenital and ac- 
counts for the pulsation of the promi- 
nent right eye. The remarkable char- 
acter of the margins of the defect is 
quite suggestive of a hemangioma of 
the bone which was probably respon- 
sible in the first place—that is, in the 
embryo—for the defect of the several 
bones of the orbit.” 

Subsequent history. In later years 
an irregular bluish mass could be 
seen posterior to the globe when the eye was 
turned nasalward as far as possible. On two 
occasions when the child sustained bumps of 
the head, extensive hemorrhages occurred in 
the orbit. 


The single case of venous angioma or 
orbit varix, because of its rarity and be- 
cause of the roentgen findings, merits 
description. 


Case 14. VENOUS ANGIOMA OF THE orbit. The 
patient, J. L., a boy, aged five years, was 
brought for examination because of recurring 
right exophthalmos which had been observed 
from time to time since birth. When the patiert 
would lean forward, or when straining, the eye 
would come forward and become very prom- 
inent. At other times, and especially when lying 
on his back, the eye would sink deeply into 
the socket, “out of sight.” 

Examination. The right eye was found to 
act in the way the mother described. The ex- 
ophthalmometer readings were as follows: 
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Fig. 20 (Pfeiffer). Case 13. Hemangioma of orbit 
associated with defect of the roof and lateral wall, with 
pulsating exophthalmos (inset). Roentgenogram show- 
ing a very large defect or hiatus in the roof and lateral 
wall of the right orbit, with absence of sphenoid ridge 
and superior orbital fissure. Note the perforated and 
serrated margin of the defect above, the deformity of 
the temporal line, and the adjacent paranasal sinuses. 


Sitting upright: O.D. = 14 mm. 
O.S. = 13 mm. 


Lying prone: O.D. = 22 mm. 
O.S. = 15 mm. 
Lying supine: O.D.=10 mm. 


O.S. = 12 nm. 


There was no pulsation of the eyeball at 
any time and there was no limitation of mo- 
tility. The visual acuity was normal for each 
eye. The fundi were also normal. 

Roentgenographic description of the orbits 
was as follows: The margins of the orbits are 
asymmetric, the right measuring 44 mm. hori- 
zontal and 46 mm. vertical, and the left 42 by 
44 mm. The cavity of the right orbit is larger, 
and there are no dehiscences of the walls. 
The posterior convexity of the floor of the right 
orbit is not comparable to that of the left and 
normal orbit. The sphenoid ridges and superior 
orbital fissures are slightly asymmetric. The 
optic canals are fairly symmetric in size and 
contour, and measure approximately 5 by 6 mm 
All of the paranasal sinuses are infantile and 
clear. 
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Impression: The right orbit is slightly larger 
than the left and is not otherwise abnormal. 
This is consistent with a retrobulbar venous 
angioma which is probably responsible for the 
behavior of the right eye. 

Operation. No definite mass could be felt in 
the orbit. Through dissection and retraction 
of the orbital contents a bulging, bluish, thin- 
walled unencapsulated nonpulsating mass of 
definite proportions was seen behind the globe. 


Fig. 21 (Pfeiffer). Case 15. Dermoid cyst of orbit 
(inset). Roentgenogram showing bean-shaped sharply 
circumscribed defect or fossa, with increased density of 
the marginal bone in the lateral wall of the right orbit. 


A portion of this mass was excised, and free 
bleeding occurred, as if from a vein. 
Discharge diagnosis. Venous angioma. 


7. OCULOMOTOR PARALYSIS 


In the many cases of oculomotor pa- 
ralysis that came for roentgenographic 
study there were no positive roentgen-ray 
findings. In these cases the paralysis was 
associated with double vision, and there 
were no symptoms other than the exoph- 


thalmos of from 1 to 3 mm. Cases of 
saccular aneurysm of the circle of Willis, 
and those in which there was restriction 
of motility of the eyeball associated with 
other findings, were not grouped under this 
heading. Many cases classified as oculo- 
motor paralysis improved, and many were 
never Neuro- 
logic studies were made of all 


diagnosed _etiologically. 
the cases, and several were found 
to have intracranial lesions, 


8. DERMOID CYSTS OF THE ORBIT 
(INCLUDING TWO OIL Cysts 
AND ONE TERATOMA) 


These congenital cysts usually 
lie superficially in the orbit and, 
according to the literature, are 
rarely retrobulbar. In all the 
cases in the present series the eye 
anteriorly, and 
sometimes to one side, by the 


was displaced 
lesion. In several instances at 
operation the walls of the lesions 
were so thin that it was doubtful 
whether enough tissue of the de- 
sired type could be secured to 
send to the laboratory for histo- 
logic study. 

These growths, especially 
when situated deep in the orbit, 
are associated with defects in the 
bone which are fairly character- 
istic. Well-defined, sharply cir- 
cumscribed fossae, or indenta- 
tions, or even hiatuses, may be 
found in the bone with margins of in- 
creased density. 

One patient with exophthalmos exhib- 
ited the typical defect of a dermoid in 
the lateral wall of the orbit in the X-ray 
film, and at operation was found to have 
a cyst containing sebaceous material. This 
was diagnosed tuberculosis, the diagnosis 
being based on the histologic study of a 
small piece of tissue of the wall in which 
giant cells were found. 


D 
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Case 15. DerMor cyst. The patient, H B., a 
boy, aged 11 years, had had a variable right 
exophthalmos for 1% years; there was no pain 
nor distress of any kind. 

Examination. A solid right exophthalmos of 
7 mm. was revealed, without any restriction of 
motility and no diplopia. The visual acuity of 
each eye was normal, and the fundus of the 
right eye showed 1 diopter of papilledema, to- 
gether with several small hemorrhages. 

Roentgenographic report read in part as fol- 
lows: “The capacity of the right orbit is slightly 
greater than the left, with more concave and 
slightly thinner walls. The sphenoid ridges and 
lines of the temporal fossae are nearly sym- 
metric. The superior orbital fissure of the right 
orbit is slightly larger than its fellow of the 
other orbit. A striking, rather bean-shaped 
fossa, measuring approximately 114 by 3 cm., is 
present in the lateral wall of the right orbit, 
between the temporal line and superior orbital 
fissure. The margins of the defect are sharp 
and the bone at the margins is slightly increased 
in density in places. The bone of the floor of 
the fossa is very thin, but complete, so that 
there is no communication with the middle 
cranial fossa. The optic canals are circular in 
contour, measuring 5 mm. in diameter, and are 
symmetric. All of the paranasal sinuses are 
nearly symmetric (fig. 21). 

“Impression: The sharply circumscribed 
character of the defect of the lateral wall of 
the right orbit and slight increase in density of 
the surrounding bone is characteristic of a 
dermoid cyst.” 

Operation. Through a lateral-canthotomy in- 
cision the lateral wall of the right orbit was 


Fig. 22 (Pfeiffer). Case 16. 
Dermoid cyst of the orbit. 


well exposed. A firm, grayish mass, 2 cm. from 
the margin of the orbit and anterior to the apex, 
extending from the roof to the floor, was re- 
vealed, with a low ridge of surrounding bone. 
The soft structures of the orbit were not in- 
volved. On attempting to loosen the mass from 
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the fossa in the bone in which it lay the 
wall burst, and a large quantity of oily fluid 
poured from the opening. The incision was then 
enlarged, and the interior of the cyst was nicely 
viewed and treated with phenol and alcohol 
without touching the soft tissue of the orbit. 
After this treatment as much of the cyst wall 
as possible was removed. 


Fig. 23 (Pfeiffer). Case 16. 
Bone-free roentgenogram of mass 
in the upper left brow, showing a 
well-defined shadow of diminished 
density of fat or cholesterin, and 
indicating a dermoid cyst. 


The following case is an example of the 
use of bone-free films in the study of sup- 
erficial lesions of the orbit: 


CAsE 16. DERMOID CYST OF THE ORBIT. The 
patient, S. C., a colored woman, aged 36 years, 
complained of a lump below the left eyebrow 
in the eyelid, which in recent years seemed to 
have been getting larger (fig. 22). 

Examination. A palpable, firm mass was re- 
vealed anterior to the left lacrimal gland 
which seemed to be adherent to the periorbita 
of the lateral wall. There were 50 centrads of 
left exotropia, and the exophthalmometer 
showed 1 mm. of left exophthalmos. The eye- 
ball was replaceable. 

Roentgen examination of the orbits revealed 
these structures to be perfectly normal and 
symmetric. A bone-free film of the palpable 
mass in the upper left eyelid showed a well- 
defined circular defect of diminished soft- 
tissue density suggesting fat (fig. 23). 

Impression: The shadow on the bone-free 
film is that of a dermoid cyst. 

Operation. A cyst was found adherent to 
the periorbita anterior to the lacrimal fossa. 
During the dissection the wall ruptured, and a 
yellowish oily fluid was liberated. The cyst 
wall was then dissected away. 

Histologic diagnosis. Dermoid cyst of the 
orbit. 
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9, SARCOMA 


There were 8 cases of unilateral pri- 


mary sarcoma of the orbit: 2 cases of 


fibrosarcoma, 2 of lymphosarcoma, 2 of 


| 


Fig. 24 (Pfeiffer). Case 17. Fibrosarcoma of the 4" 
showing enlarged left 
orbit with atrophy of the walls, especially of the roof, 


orbit (inset). Roentgenogram 


due to increased intraorbital pressure. 


rhabdomyosarcoma, and 2 of extraocular 


extension of sarcoma of the choroid. 
In all of these the exophthalmos was 
severe and in most cases it was of long 


to 20 


was displaced sol- 


standing—from two years. In 
most cases the eye 
idly forward, with 
tility. 
Roentgenographic 


restriction of mo- 
examination —_re- 


vealed that increased intraorbital 


sure was present in all cases, and in sev- 


pres- 


eral it reached an extreme degree, as in 
the case described below. In one instance 
there was an enlargement of the superior 
orbital fissure, and in another invasion 
and destruction of the bone of the outer 
wall occurred. 


Case 17. SARCOMA OF THE ORBIT. The patient 
A. Z., a man, aged 75 years, came for treatment 
of the left orbit because of more or less con. 
tinuous headache. Twenty years ago a tumor 
was removed from the left orbit, and subse. 
quently the globe was extracted. In recent years 
the socket had been observed to fill up, 
so that an artificial eye could not be 
worn. 

The diagnosis made at the first 
hospital was fibrosarcoma of the 
orbit. 

Examination. The left orbit was 
filled with solid, unyielding tissue. 
The cul-de-sacs were obliterated, and 
the lids were fixed in position, No 
nodes were palpable in neck or in 
front of left ear. The right eye was 
normal objectively, and had a vision 
of 20/20. 

Roentgenographic report was in 
part as follows: “The left orbit shows 
increased soft-tissue density and an 
inordinately severe degree of increased 
intraorbital pressure. The walls of 
the orbits are thin, the roof being 
remarkably so, with an _ apparent 
hiatus in the center. The left optic 
canal is not enlarged, but seems to be 
shortened. The right orbit is perfectly 
normal in appearance (fig. 24). 

“Impression: The extreme degree 
of increased intraorbital pressure in 
the left orbit with the apparent 
dehiscence in the roof, is indicative of 
intraorbital tumor, probably a 
sarcoma, of long duration.” 

Operation and course. During the 
process of exenteration of the orbit 
the opening through the roof was 
revealed, there was loss of cerebro- 
spinal fluid, and death followed on the third 
day. 

Pathologic diagnosis. Fibrosarcoma of orbit. 


10. NEUROFIBROMATOSIS 


The occurrence of seven cases of neu- 
rofibromatosis of the orbit in the present 
series would seem to indicate that it is 
not a rare condition. In all seven cases 
marked deformities of the bony orbit were 
revealed by the roentgen ray. In six there 
was massive overgrowth of the fibrous 
tissue in the upper eyelids with ptosis. 
These masses of tissue continued to grow 
and, when excised, they tended to recur. 

The roentgenographic findings in these 
cases are most striking. In two instances 
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the bone separating the orbit from the in- 
tracranial cavity was lacking, so that in- 
tracranial pulsations were transmitted to 
the contents of the orbit causing pulsating 
exophthalmos.*° In one of these cases the 


optic canal was entirely absent, although 
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and in one of these the superior orbital 
fissure was many times the normal size, 
and the optic canal measured 11 mm. in 
diameter, This latter case was reported 
by Dr. Wheeler,”* because of the interest- 
ing buphthalmos in which fibromatous 


the eye had fair vision. In both cases the 
affected orbits were much larger than 
normal and the adjacent paranasal sinuses 
were encroached upon and were smaller. 
In two of the seven cases the intermar- 
ginal dimensions were greatly increased, 


Fig. 25 (Pfeiffer). 
Case 18, Orbital neuro- 
fibromatosis. The Cald- 
well view shows the de- 
formity of the left orbit 
with rounded, ill-defined 
margin, large superior 
orbit fissure, thick sphe- 
noid ridge, concave lat- 
eral wall, thin frontal 
process of the zygomatic 
bone, the 
adjacent antrum. 


smaller 


tissue was found in the choroid, In the 
remaining three cases the orbital margin 
above was rounded off in a manner that is 
found associated only with neurofibroma- 
tosis. Five of the cases showed striking 


enlargement of the optic canal, suggesting 
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involvement of the optic nerve or its 
sheaths with neurofibroma. Since the field 
of vision of three of these patients was 
normal, it did not seem likely that glioma 
of the optic nerve was present. The fol- 
lowing is a typical case: 


18. NEUROFIBROMATOSIS, GENERALIZED 
AND ORBITAL, The patient, B. S., a boy, aged 12 
years, had an internal strabismus which was 
corrected some years before, the boy’s parents 
stating that a drooping of the eyelid appeared 
soon after the operation. Recently lumps had 
developed on his body. There was no evidence 
of similar disease occurring in family. The 
mother was an epileptic. 

Examination. There was 3 mm. of left 


Fig. 26 (Pfeiffer). Case 19. Asymmetry of antra and 
Roentgenogram showing smaller left antrum, 
together with depression of floor of orbit into the sinus, 


orbits. 


which shows walls of increased density. 


exophthalmos, with restriction of elevation and 
depression and without pulsation, The globe 
was replaceable. The upper eyelid was greatly 
thickened and drooped 4 mm. The eyeball 
showed a posterior lens opacity, a normal 
fundus, and a vision of 20/100. 
Roentgenographic description of orbits was 
as follows: “The right orbit is altogether 


normal in appearance. The left orbit shows a 
number of unusual variations and is small. The 
margin is quite irregular and ill defined, espe- 
cially above, where it is rounded off. The 
superior orbital fissure is much larger and 


the sphenoid ridge is thicker. The o 
are asymmetric. The right canal is 9 
tour and measures approximately 3 
while the left is roughly triangular jn outlin 
and measures approximately 5 by 6 mm, The 
left paranasal sinuses are smaller than the 
right (fig. 25). 

“Impression: The small and unusual left 
orbit is a congenital anomaly associated with 
neurofibromatosis.” 

Operation. Dissection of fibrous tissue from 
the upper lid and correction of ptosis, 

Pathologic diagnosis. Neurofibromatosis, 


Ptic canals 
Val in con- 
by 5 mm, 


11. DEFORMITY OF THE ORBIT 


Asymmetry in the sizes of the orbits. 
other than that observed in craniostenosis, 
may be responsible for exoph- 
thalmos. Although it may seem 
to be a matter of enophthalmos, 
because of the prominence of one 
eye the condition is usually re- 
garded clinically as exophthal- 
mos. In three cases in the present 
series the asymmetry appeared to 
be due to underdevelopment of 
one maxillary sinus. The antra 
of these sinuses showed thick- 
ened walls, suggestive of sup- 
purative sinusitis, which had 
been present in early life, and 
which had produced osteitis with 
subsequent retarded development 
of the maxillary bone. In two 
cases the intermarginal dimen- 
sions of one orbit were greater, 
but there was no apparent en- 
largement of the cavity itself and 
the calvaria were normal. In two 
cases there was frank traumatic 
enophthalmos. The following is a report 
of one of these cases: 


Case 19. ASYMMETRY OF ANTRA AND ORBITS. 
The patient, E. M., a woman, aged 44 years, 
when she was examined for glasses was ob- 
served to have a prominence of the right eye. 
Her husband had noticed the condition for a 
number of years and feared that a tumor was 
the cause. She had had numerous attacks of 
sinusitis, the first many years before. There was 
no history of injury. 

Examination. There was 2 mm. of right 
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exophthalmos, which could be reduced by pres- 
sure. There was no diplopia or limitation of 
motility. The corrected visual acuity, the fundi, 
and the visual fields were normal. 
Roentgenographic report read in part as 
follows: “There is some asymmetry of the 
margins of the orbits, and the walls of both are 
normal in appearance. The sphenoid ridges and 
temporal lines are symmetric. The left sphenoid 
gssure is slightly larger than the right. The 
foor of the right orbit bulges upward posterior- 
ly in a normal fashion, The floor of the left 
orbit is depressed into the antrum. The optic 
canals are normal in size and contour, and are 
symmetric. The left antrum is much smaller 
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than the right, shows increased density of the 
wall, which indicates chronic osteitis, and the 
sinus itself is clouded. All the rest of the para- 
nasal sinuses are of average size and are clear. 

“Impression: The floor of the left orbit is 
depressed into the antrum, probably by frac- 
ture which occurred early in life. In addition, 
the sinus is smaller than the right and shows 
increased density of walls, suggesting osteitis.” 


This is a case of left enophthalmos 
which was mistaken clinically for right 


exophthalmos. 
(To be concluded) 


NEUROPHYSIOLOGIC CONCEPTS WHICH 
EXPLAIN THE USE OF PRISMS 


Before studying some uses of prisms 
in the diagnosis and treatment of oculo- 


motor disturbances, it might be well 
briefly to review several facts concerning 
projection correspondence, reciprocal in- 
nervation, and synkinesis to demonstrate 
that there are definite physiologic bases 
which justify the use of prisms and which 
will aid in the prescribing of these special- 
ized glasses. 


PROJECTION 


The first of these physiologic facts is 
projection. It depends upon the visual 


line for the accurate localization of ex- 
ternal objects. This theoretical or imagi- 
nary visual line extends from the object 
fixated through the nodal point to the 
macula of the fixating eye. Duane’ has 
clearly expressed the law of projection: 
images of objects impinging upon the 
macula are projected outward as if on a 


*From the Department of Ophthalmology, 
Children’s Memorial Hospital. Presented be- 
fore the Chicago Ophthalmological Society, on 
November 16, 1942. 


OPHTHALMIC PRISMS, SOME USES IN OPHTHALMOLOGY* 


GeorGE P. Gursor, M.D. 
Chicago 


line passing through the nodal point of 
the eye. Images of objects impinging 
upon the retina below the macula are 
projected upward; if above, they are pro- 
jected downward; if nasally, outward; 
if temporally, Normally, 
therefore, any object whose image im- 
pinges on a point on the retina is pro- 
jected to a point in space directly op- 


nasalward. 


posite. 

As projection is dependent upon the 
visual line and influences the proprio- 
ceptive and motor impulses from the 
ocular muscles, and as a prism apparently 
deflects objects toward its apex, then in 
certain cases the line of vision can be 
varied by prisms so as to influence the 
proprioceptive impulses and the other 
abilities of the eyes. These effects can be 
produced in both comitant strabismus and 
paralytic deviations. 

How can the monocular line of fixation 
be varied by a prism, and how can monoc- 
ular projection explain the cause for the 
apparent displacement of objects toward 
the apex of a prism? 

If the letter E is viewed six meters 
from the eye through a prism of one 
diopter, light rays from the letter are 
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deflected toward the base of the prism. 


But this apparent displacement of the E 


toward the apex when viewed through 
the prism occurs because mentally the 
deflected images are projected outward 
This 
is directly proportional to the strength 
of prism, the index of refraction, and 


along the visual line. deflection 


the distance from the eye of the object 
fixated. The apparent deviation increases 
progressively one centimeter for each 
one meter of the object’s distance from 
the eye. This fact, that a prism deflects 
objects a greater amount at distance than 
at near, compels the ophthalmologist ‘to 
determine the deviation at distance fixa- 
tion in prism diopters by means of the 
cover test and to prescribe this amount 
of prism if necessary. 

Therefore, the fact that objects are 
deflected toward the apex (if understood 
clearly) aids us in comprehending the 
physiologic properties of prisms. Hence, 
strictly speaking, the apex of the prism 
is, clinically, the active part. Thus the 
eyes follow the apex even when fusion 
is broken and diplopia occurs (except 
when severe suppression ensues and one 
eye diverges from binocular fixation). 

As with monocular projection, binocu- 
lar projection is essentially innate, and is 
dependent upon the fact that certain parts 
of the 
areas, sensations from which are experi- 


retinas possess corresponding 
enced as one object in binocular distance 
fixation. 

As with projection 
maculas are the primary 
which other 


the 
points from 


monocular 


areas assume directional 
values. The two maculas are intimately 
associated, so that if one visual line is de- 
flected by the 
does not break 
the fellow eye 
direction. 


apex of a prism which 
fusion, the visual line of 
is deflected in a similar 


These corresponding areas, however, 
are not absolute and become reorganized 
in some cases of squint so that the two 


P. GUIBOR 


maculas are no longer the primary point 


of reference to each other, Instead, the 
macula of one eye in these cases becomes 
associated with reference to an extro. 
macular area of its fellow eye. This * 
termed abnormal correspondence, The 
afterimage test, in such cases, discloses 
the presence of an abnormal correspond- 
ence. Here prisms are less effective than 
in the presence of a normal correspond- 


ence. But in treating motor defects jy 
patients possessing normal correspond- 
ence, although amblyopia is present 


prisms may be used to shift the field of 
vision in any direction desired if fusion 
between the two eyes is not disrupted. 

‘or patients who have eccentric fixa- 
tion, however, prisms are said to be in 
most cases useless. Yet I wish to suggest 
their use in attempting to treat this con- 
dition nonsurgically. 

Projection, therefore, is a valuable ally 
of the ophthalmologist when he pre- 
scribes prisms in treating motor anoma- 
lies, 


RECIPROCAL INNERVATION 


second neurophysiologic fact. that 
aids us in understanding the action of 
prisms was presented experimentally by 
Sherrington and Leyton? * in 1893—that 
of reciprocal innervation and _ reciprocal 
inhibition. He that electrical 
stimulation of the cerebral cortex of apes 


showed 


produced coordinated movements of the 
eyes toward the opposite side of the body 

the agonists contracting, the antago- 
nists relaxing. The eyes in adult human 
beings are no exception to these observa- 
tions and to the rules of reciprocal in- 
nervation. For example, when one wishes 
to move his eyes to the right a motor 
cortical impulse is sent through the sub- 
cortical pathways to the association areas 
in the pons, thence to the right external 
rectus and left internal rectus to contract. 
Meanwhile, a reciprocal impulse is sent 
to the right internal rectus and the left 
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oradually. In this manner the movement 
of dextroversion is accomplished in a 
symmetric synchronous rotation without 
Loss of comitancy or of parallelism be- 
tween the two eyes. The neurologic fact 
of reciprocal innervation explains how 
prisms placed before one eye will influ- 
ence not only the line of vision of the 
eve behind the prism, but also the visual 
line of the fellow eye, even if the fellow 
eve be amblyopic. This monocular prism 
will cause one muscle to contract and the 
opponent of this muscle to relax. There- 
fore, in a paresis of the right external 
rectus muscle, a prism, base out, proper- 
ly applied before the left eye, will induce 
a relaxation of the opponent of the right 
external (the 
internal rectus) and will aid in reorgan- 


rectus homolateral right 
izing the motor and the proprioceptive 
ability of such eyes. In these instances, 
diplopia is not always the cause of the 


nausea and headaches, but rather it is 


the proprioceptive disorganization that 
causes these symptoms, 

Reciprocal innervation, therefore, like 
projection, is another ally of the ophthal- 
mologist in the effective use of prisms. 


SYNKINESIS 

The third neurophysiologic concept ef- 
fecting and affected by prisms is synkine- 
sis. Synkinesis is defined* as “(1) an 


associated movement; (2) an uninten- 


tional movement accompanying a_voli- 
tional movement.” It is classified as ‘‘(1) 
imitative synkinesis, which is an involun- 
tary movement on the healthy side ac- 
companying an attempt at movement on 
the paralyzed side; and (2) spasmodic 
synkinesis, a movement on the paralyzed 
side attending voluntary movement on 
the héalthy side.” 

Returning to the example of dextro- 
version (previously used) to demonstrate 
synkinesis—as one moves the eyes to the 


right side, the right eye may move up- 
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rectus muscle prevents abnormal amounts 
of elevation; the right superior rectus 
prevents abnormal amounts of depres- 
sion, The obliques, meanwhile, prevent 
abnormal amounts of torsional move- 
ments when the right eye is in the posi- 
tion of abduction. 

A similar situation exists in the left 
eye when it is in the position of adduc- 
tion. The left superior oblique prevents 
an abnormal amount of elevation of the 
left eye; the left inferior oblique prevents 
an abnormal amount of depression ; while 
the recti of the left eye prevent abnormal 
torsions. All of these muscles, therefore, 
act to produce the symmetric concomitant 
Ophthal- 


mologists refer to the correlated coopera- 


movement of dextroversion. 
tive actions of all these muscles as syner- 
getic actions, and the muscles thus co- 
operating are called synergists. These 
actions, however, are termed by many 
neurologists normal synkinetic actions. 
In most children below 12 years of age 
and in some adults examples of abnormal 
synkinesis, both spasmodic and imitative, 
are frequently found. Many of these ab- 
normal movements of the eyes occur in 
patients who have supranuclear paresis 
of the muscles. In these children the ex- 
traocular muscles exhibit marked spas- 
ticity when the eyes are used binocularly 
so that many lower motor-neuron lesions 
are simulated by these spastic lesions. 
Most of such patients exhibit a spastic 
overaction of the inferior obliques and 
the internal recti, but there is no paralysis 
of the contralateral superior rectus or of 
the homolateral superior oblique. The 
cortex in such patients is defective in 
action either through injury or arrest of 
development. Because of this defect in 
function, the centers for oculomotor cor- 
relation either escape from normal cor- 


tical control, or have never been subject 
to it. As a result, they are influenced by 
subcortical levels and do not control cor- 
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related movements of the eyes as in the how the impulses produced by a prism 


normal person. 

When the cover test is used with 
prisms to measure quantitatively the 
squint in prism diopters, one finds the 
deviation becoming more and more se- 
vere, reaching as much as 1004 at times. 
Then, suddenly the spasticity decreases. 
Before the spasticity decreased, 100+ was 
required to stop the movement of the eyes 
under the screen. This movement, after 
the spasticity has decreased, may possibly 
be stopped by 204. 

Clinically, the considerable overaction 
of the inferior obliques, in such cases, 
decreases or disappears when prisms of 
moderate degree are worn, base out, be- 
fore both eyes for several months. 

A second example of abnormal syn- 
kinesis occurs in abducens pareses in 
children. For example, in a paresis of a 
right externus a right esotropia occurs. 
But if the child fixates with the right 
(paretic) eye, a secondary deviation of 
the left eye is observed. Likewise, in 
these cases, some of the excessive im- 
pulses to maintain the position of the 
right eye in fixating pass to the left in- 
ferior oblique, producing a left hyper- 
tropia in the normal left eye. In such 
cases, a prism placed base out before the 
left eye shifts the field of the normal eye 

toward the right, the right internus re- 
laxes, and the right externus requires less 
stimulus to abduct the right eye. In such 
cases the left hypertropia will often de- 
crease in amount when prisms, base out, 
are placed before the left eye. 


HERING’S LAW 


This brings us to the fourth observa- 
tion to be discussed—Hering’s law, which 
states that a motor impulse sent to one 
eye is ultimately distributed equally to 
the two eyes. 

This law explains the secondary devia- 
tion in paralytic squint. It also explains 


before one seeing eye is likewise referred 
in an equal amount to the fellow eye, A 
20“ lens placed base out before the right 
eye should deviate the object fixate 
toward the left 20 cm. at one meter’s dis- 
tance, with the right eye moving towapy 
the left at an appropriate distance, This 
occurs momentarily with diplopia and 
blurring. Then the left eye follows the 
right to resume binocular fixation, The 
amount of fusional amplitude will Case 
a variation in such a horizontal physio- 
logic test. 


PRISM THERAPY 


With these remarks concerning the 
physiologic bases for the use of prisms, 
their detailed application will be dis- 
cussed. 

Briefly the treatment by prisms of 
paralysis of divergence, concomitant eso- 
tropia, and paralysis of the external rec- 
tus muscle will be considered. 

What is a prism? In answer to this 
question, an ophthalmic prism may be 
defined® as a thin, wedge-shaped, trans- 
parent medium of plastic or glass, the 
index of refraction of which is usually 
about 1.52. It has two nonparallel polished 
plane faces, called the refracting surfaces 
(where light rays are refracted), and an 
angle called the angle of refraction. In 
this discussion the term prism will be 
used in a restricted sense to refer only 
to those specialized prisms used in oph- 
thalmology as aids in the diagnosis and 
treatment of motor and 
anomalies. 

In contradistinction to a prism, which, 
strictly speaking, is not considered a lens, 
in optics the word lens denotes a portion 
of a transparent substance, usually iso- 
tropic, comprised between two smoothly 
polished regular surfaces, both curved or 
one curved and one plane. A lens as de- 
fined, therefore, does not include a 
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prism; yet if a prism is ground with a 
toric surface, it fulfils the definition of 
what is called a lens. It seems, therefore, 
hat the definition of what comprises a 
lens must be changed or else toric prisms 
should be accepted as lenses. 

A number of types of ophthalmic 
prisms should be familiar to the ophthal- 
mologist. Round prisms, those found in 
the trial case, range from a 1 prism 
diopter to 20 prism diopters. Even if one 


uses a phorometer, these loose, round 
prisms are of value when it is desired to 
determine a patient’s ability to read with 
lenses, which (newly prescribed) all too 
often incorporate within them an unde- 
sirable vertical or horizontal prismatic 
deflection. Such a prescription was pre- 
sented recently as a problem. The pa- 
tient, aged 65 years, had never worn 
bifocals comfortably. She required a 
R. —5.00D. sph. <= —0.25D. cyl. ax. 
90° for 20/50 vision and L. —.50D. sph. 
for 20/30 vision, with an added +3.00D. 
for both eyes. She had lenticular 
opacities and an arteriosclerotic retinopa- 
thy, both of which could explain the poor 
vision. When she looked at the visual- 
acuity chart located 20 feet away, she 
could see comfortably. But when she at- 
tempted to read at 14 inches she expe- 
rienced a pulling sensation in her left eye, 
associated with epiphora and pain. A 
round, loose prism of four prism diop- 
ters, base up, before the right eye relieved 
these symptoms for near vision. She read 
for half an hour with comfort. I know 
of no other method by which one could 
determine the functionally correct prism 
which would be required to relieve her 
symptoms. Her final prescription, there- 
fore, was R. —5.00D. sph. <= —0.25D. 
cyl. ax. 90°; L. —0.50D. sph., a slab-off 
right lens, and an added +3.00D. for 
both eyes. 

The overlapping diplopia at the read- 
ing distance, which the lenses in the case 
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just cited induced by their base-down 
effect, was four prism diopters. In the 
right eye the prismatic effect, eight milli- 
meters below the optical center, was four 
prism diopters, base down; in the left eye 
it was 0.4 prism diopters, base down. 
This prismatic effect was equalized by 
the optician, who removed the excess 
prism, base down, in front of the right 
eye. This process is called slabbing off by 
the optician. 

In addition, these round prisms can be 
used in a trial frame when attempting the 
screen test, the Maddox-rod test, and in 
measuring diplopia within narrow limits 
in adults who have motor defects which 
disorganize binocular single vision. They 
can be inserted in the frame and rotated 
to induce a vertical diplopia to test a pa- 
tient for diplopia who complains of a 
total visual loss, but who is malingering. 
Similarly, they can be used in the von 
Graefe test to measure the type and 
quantity of heterophorias. 

In addition to round prisms, rectangu- 
lar or square prisms are used when mak- 
ing the quantitative screen test, if it is 
performed in the diagnostic positions of 
gaze, and if a vertical and a horizontal 
deviation are to be measured simultane- 
ously or consecutively. In addition, a pa- 
tient can hold a horizontal prism, base 
out, in front of his eyes while the vertical 
deviation is measured, and the head- 
rotation tests are made to determine the 
variation of the vertical component when 
the head is tilted and rotated in different 
directions. 

Rotary prisms likewise have especial 
places in the diagnostic field. They can be 
used in measuring the so-called ductions, 
in measuring the deviation when the 
Maddox rod is used, and in measuring 
quantitatively by means of the screen test 
the deviation in the diagnostic directions. 
The rotary prism especially may be com- 
bined with the square prisms in measur- 
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ing simultaneously and consecutively ver- 
tical and horizontal deviations when 
employing the screen or cover test. 

3esides the round and square prisms 
with flat sides, there are toric prisms with 
curved sides. These are especially valu- 
able when inserted in fitovers, or hook 
fronts, as therapeutic tests to determine 
the ability of a patient to tolerate prisms. 
These prismatic lenses can be used only 
by patients who will tolerate them. Many 
such patients when wearing the fitover 
prisms will learn to suppress the asym- 
metry of objects and metamorphopsia 
produced by the prisms, and will develop 
good fusion as the ocular deviation im- 
proves. In patients who have asthenopic 
symptoms caused by stress on the fusion 
apparatus, the subjective sensations in- 
duced by the heterophoria will be de- 
creased when the proper corrective prism 
is used. If, however, a patient suppresses 
vision severely, or has a fluctuating type 
of anomalous correspondence, he will not 
so certainly be relieved by prisms as will 
one who has good fusion and constant 
normal correspondence. But the prescrib- 
ing of prisms, either for temporary or 
constant wear, must be based upon sound 
physiologic grounds, and not upon any 
mechanistic theory. 

Three types of esotropia will be cited 
in which treatment with prismatic lenses, 
base out, was employed, and in which the 
subjective symptoms lessened and_ the 
horizontal deviation decreased. 


THERAPEUTIC USE OF PRISMS IN 
CONVERGENT STRABISMUS 


DIVERGENCE PARALYSIS 


The patient, J. H., a man, aged 42 
vears, was first seen on March 26, 1942. 
He complained of homonymous diplopia 
when looking at distant objects. The 
squint had followed an attack of infu- 


two months previous to the e€Xam- 
ination. The diplopia did not increase ’ 
gazing toward the right or left and de. 
creased as the object fixated was brought 
toward him. 

Ophthalmic examination. The screen 
test and the red-glass diplopia test re- 
vealed a convergent squint of 204 when 
the patient fixated the Snellen E char 
20 feet from the eyes. The near point of 
convergence was 19 cm. At one meters 
distance from the eyes, binocular Vision 
was present. The diplopia could be te- 
lieved by wearing 16+, base out, in fit 
overs. Peripheral and central fields were 
normal. The serologic tests and urine 
were within normal limits. The glasses 
prescribed by cycloplegic refraction were 
R. +0.50D. cyl. ax. 180° for 20/13 vyi- 
sion; L. +0.50D. cyl. ax. 30° for 20/13 
vision. The diagnosis was divergence 
paralysis following influenza. 

Therapeutics. At the first examination 
fitovers were loaned: R.E. 25, base out: 
LL.E. 144, base out. The patient had some 
diplopia at distance fixation, but this 
gradually decreased so that in two weeks 
he was given R.E, 104, base out, and LE, 
14, base out. One month later (April 25, 
1942) he could superimpose the distant 
E with R. 24, base out, and L. 24, base out. 
These prisms were loaned to him for one 
month, The screen test then revealed an 
esophoria of 34 at far and near. The 
Maddox rod revealed an esophoria of 7 
at far and an esophoria of 34 to 6+ at 14 
inches from the eyes. 

At the present time the patient is vis- 
ually comfortable. He has improved to 
the point where he has an esophoria of 1* 
at 20 feet and an exophoria of 14 at 14 
inches. 

Summary. A case of divergence paraly- 
sis is presented in which recovery was 


effected with the use of prisms to de- 
velop fusion and fusion amplitude, after 
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which the prisms were gradually reduced 
and then removed. At the present time 
the patient has 14 of esophoria for dis- 
tance, and 14 of exophoria at 14 inches. 
He has good binocular vision without any 
prisms. The fitover prisms were reduced 
over a period of two months, so that the 


Vv 


Fig. 1 (Guibor). Dia- 
grammatic illustration: To- 
tal correction of right eso- 
54. This method 


tropia of 2 th 
vision 


improves binocular 
but does not improve the de- 
viation (right esotropia 25°). 
Note rays from E, which 
would strike a point on the 
retina at X are deflected so 
that they strike the macula at 
M. Projection is therefore 
at E, along the line EM. 
VM is the actual direction 
of the visual axis of the 
right eye. EM’ = visual axis 
of the left eye. M’ = macula, 
left eye. 


fusional amplitude (divergence ability) 
improved. 

Criticism. In criticism of this therapy 
it is invariably suggested that such a 
patient would recover anyway, and that 
this case report proves nothing. This may 
be true, but such criticism can be pre- 
sented in almost any discussion of cases 
in which control tests are obviously im- 
possible. Nevertheless, the patient was 
comfortable while recovering; in cases 
where lost time is of permanent impor- 


tance this treatment with prisms is of 
indisputable value. 


USE OF PRISMS IN OPHTHALMOLOGY 


CONCOMITANT ESOTROPIA 


A second type of horizontal deviation 
decreased by prisms is concomitant eso- 
tropia. The deviation should be measured 
by holding prisms, base out, before the 
deviating eye and observing the move- 
ment of this eye while the fixating non- 


deviating eye is occluded. The movement 
of the deviating eye to fixate, in the case 
to be discussed, can be corrected by 254, 
base out. Instead of discussing one pa- 
tient with concomitant esotropia, it might 
be well to present three possible methods 
for prescribing prisms to treat these mo- 
tor defects. The choice is offered of pre- 
scribing prisms to correct the total amount 
of esotropia (25+ in this instance), to 
overcorrect the deviation, or to under- 
correct the squint. 

Correction of the total deviation by 
prisms (fig. 1). The amount of this eso- 
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tropia is determined by observing the 
nonfixating eye behind the prism and 
occluding the fixating eye, thus measur- 
ing the deviation with prisms, base out. 
By this means the esotropic deviation is 


presented. The movement of 


amount of prism has a tendency to stimu- 
late binocular single vision, but it will 
rarely improve the strabismus unless the 
prisms are reduced gradually to under- 
correct the squint, as was done in the 
previous case report of divergence paraly- 
sis. 

Overcorrection of the deviation by 
prisms (fig. 2). Some examiners employ 
the Maddox rod to determine the amount 
of esotropia without determining the 
strabismus by means of the screen test, 
or by means of the red glass, measuring 


redress 
measured in this manner usually is de- 
termined within 0.54. The wearing of this 


the diplopia with prisms, base out. Such 
a method with the rod measures not only 
the total deflection (esotropia and e50. 
phoria) but in addition stimulates the ace 
commodative convergence. The latter fac, 
will at times, especially for near fixation, 
present the examiner with a greate 
amount of apparent convergent squint 


Fig. 2 (Guibor). Diagram. 
matic illustration: Overcor. 
rection of a right esotropia 
of 25%. The deviation has 
been determined by the Mad- 
dox rod, which stimulates 
accommodation and _ cop. 
vergence and therefore may 
present a subjective devia- 
tion greater than that devia- 
tion determined by the screen 
test. Note that the area N, 
near the macula, will stimu. 
late the perimacular part of 
the retina temporal to the 
macula. This will cause the 
posterior to rotate 
temporally, the anterior pole 
nasally to superpose rays 
from the point E. The stra- 
bismus will therefore be in- 
creased by such treatment. 
Note that point P, and line 

_P* crosses the normal visual 
line, which is projected nor- 
mally to the point V. 


than actually exists if the screen test is 
used to measure the esotropia. Therefore, 
if one prescribes prisms, base out, of the 
amount necessary to superpose the rod 
on the light, the convergent squint is 
usually overcorrected, thereby increasing 
the deviation by developing the fusional 
amplitude in the direction of the devia- 
tion. But this fusion amplitude should be 
developed in the opposite direction in 
order to decrease the deviation. In such 
cases the examiner finds the squint in- 
creased by prisms and concludes that 
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prisms increase all deviations, and that 
risms are ineffectual in treating motor 
defects. Actually the diagnostic quantita- 
five measurement determined by the 
Maddox rod presented an abnormal 
amount of deviation. The deviation should 
have been measured by the screen test 
while the patient fixated the E chart at a 


Fig. 3 (Guibor). Dia- 
grammatic illustration: Un- 
dercorrection of right eso- 
tropia of 25%. Line of 
projection is dotted line 
(P*). M = macula; N = 
new area stimulated by the 
rays from E; X = portion 
of retina stimulated by E, 
before prisms. XX’ is old 
line of projection before 
use of the prism. VM = 
visual line R.E.; EM = vis- 
val line L.E. This is the 
best method of treating 
comitant motor deviations. 
The area N, is the part 
stimulated by insertion of 
the prism. The area X, the 
part stimulated by rays from 
E, before the use of prisms 
far removed from the macu- 
la compared to N, therefore 
stimulates less than N. The 
posterior pole must move 
nasally, the anterior pole 
temporally to secure binocu- 
lar vision. Note P. The new 
point of projection is brought 
closer to the real object fix- 
ated (E). M 

~ 
distance of six meters. Then the deviation 
should have been undercorrected by at 
least five prism diopters. 

Undercorrection of the deviation by 
prisms (fig. 3). A third choice is to under- 
correct the deviation determined by means 
of the screen test. At this time one 
point must be emphasized, that a strabis- 
mic deviation is diagnosed by the ob- 
server placing prisms over one eye, and 
occluding the fellow eye until the eso- 
tropic eye no longer moves temporally to 


fixate the object. This is the manifest 
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deviation under discussion, and not the 
total deviation composed of the esophoria 
and the esotropia. The latter is deter- 
mined by measuring the deviation while 
alternately occluding the eyes of the pa- 
tient as prisms of varying strength are 
held, base out, over one or both eyes to 
reduce the movements of redress to 0.54. 


x 


If diplopia can be induced with the 
red glass, it too may be measured with 
prisms, base out, and the distance be- 
tween the diplopic images can be deter- 
mined in prism diopters. In such cases 
one reduces this measurement three to 
five prism diopters and prescribes this 
amount of prisms in the loose fitovers. 
A general rule is never to prescribe 
prisms in glasses until a therapeutic test 
has been made with the fitovers. 

When this method of correcting devia- 
tions is employed, binocular vision de- 
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velops, and the esotropia frequently de- 
creases. The maximum total which I have 
employed in such cases is 404. If binocu- 
lar vision develops well, and especially if 
the esotropia is of a spastic (supranu- 
clear) type, the deviation may disappear 
after six months. This method of pre- 


scribing prisms for cases with esotropia, 
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GUIBOR 

prisms that are at the disposal of the 
ophthalmologist. 
PARALYSIS OF THE 


EXTERNAL RECTys 


MUSCLES 

The third type of patient with an eo. 
tropia who can be aided by prisms prop- 
erly prescribed is one with an abducens 


CHART 1 


SUGGESTED NONSURGICAL TREATMENT OF RIGHT ABDUCENS PALSY 


Problems Involved 


1. Limit suppression of R.E. 


2. Improve _ proprioceptive | 2 
disorganization (nausea, | 
headache, vomiting). | 

| cluded. 


3. Decrease vicarious head 
position. 


4. Overcome diplopia. 4. As 1 and 2. 


Treatment Suggested | 
1. Occlude L.E. constantly for 
one week while wearing prism 
over R.E. (see 2). 


enough to overcome diplopia 
for distance less 1/3. L.E. 


Probable Results 


R.E. begins to fixate. L.E. cop. 
verges under cover (secondary 
deviation). 


Proprioceptive disorganization 
decreases. Metamorphopsia pro. 
duced by prism over R.E. Head 
rotation slight. 


Oc- 


Head rotation improves, but per- 
sists slightly. 


Diplopia persists when occluder 
| over L.E. is removed, but de- 

creases with head rotation to the 
| right while wearing prisms. 


5. Relax opponent (right in- | 5. After one week, 5 prism di- 
opters base out over L.E. 


ternal rectus). 

6. Improve synergist. At | 6. See 2 and 5. 
times spasm of superior | 
rectus occurs. 


Binocular field shifted to right 
and right internus relaxes. 


Dissociated vertical divergence 
| frequent during this period. 


7. Limit false projection. 


7. See 1 and 2. After three weeks 


Less discomfort. 


necessary. Continue occluding | 
L.E. four hours a day for two 


months. 


is, I believe, in proper cases, far superior 
to any fusion exercises that can be em- 
these 
worn during the waking hours constantly 


ployed, since prisms constantly 
stimulate binocular vision; whereas fu- 
sion training with the major amblyoscopes 
or the stereoscope can be employed for 
intermittent 
periods of time. This technique of under- 


relatively very short and 
correcting the deviation when prescribing 
prisms is considered the most ideal and 
efficient of the three methods of using 


| increase prism over L.E., if 


paralysis. When such a catastrophe as 
an external-rectus palsy suddenly befalls 
a person, the disorganized proprioceptive 
sense causes a greater discomfort than 
the attendant diplopia. This assertion can 
be proved if one studies a patient with 
a divergence paralysis in whom little or 
no proprioceptive disorganization seems 
to exist. The diplopia present causes some 
discomfort, but there is rarely the ver- 
tigo, nausea, and vomiting which occur 


in cases of a lower motor-neuron paraly- 
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xis such as that associated with a palsy of 
the external rectus muscle. 

Paralysis of a right external rectus 
muscle with its attendant diplopia and 
vertigo can be relieved easily by occlud- 
ing the paralytic eye in which there is 
the primary deviation. The patient be- 
comes a monocular individual. Macular 
suppression is developed, the internal 
rectus, Which is the opponent to the para- 


Fig. 4 (Guibor). Compo- 
nents of right abducens pal- 
sy. Diagrammatic illustra- 
tion to represent some of the 
components of a right ab- 
ducens palsy. M = macula; 
VM = visual line of right 
eye deflected to left of fixa- 
tion object E; EM = visual 
line of left eye; N = extra- 
macular area stimulated by 
rays from E, which are pro- 
jected to F. Line of false 
projection = FN. Note re- 
laxed right externus (pa- 
retic), and contracted right 
internus, 


lytic externus, contracts severely, while 
the paralytic externus relaxes and atro- 
phies. The convergent squint, a symptom 
of the paralytic externus, becomes severe 
and the patient has an eye that is useless 
for practical purposes, and that is, in 
addition, a disfigurement. 

An alternative method of treating such 
a case is possible if the problems involved 
are recognized, and if the patient is will- 
ing to codperate by wearing prisms and 
by occluding the nonparalytic eye. 

Chart 1 outlines these problems as (1) 
the limiting of suppression in the para- 
lytic eye; (2) the improving of proprio- 
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ceptive disorganization; (3) decreasing 
head rotation ; (4) reducing the diplopia ; 
(5) preventing contracture of the internal 
rectus; (6) lessening contracture of the 
synergists; and (7) decreasing the inten- 
sity of false projection. The treatment 
suggested to overcome the suppression 
of the paralytic eye is that used for am- 
blyopic squint; namely, to occlude the 
nonparalytic eye. This occlusion tempo- 


| 


jLine of false 
jprojection 
jbefore prism 
jfrom point W 


a 
' 
' 


rarily causes more discomfort because of 
the proprioceptive disorganization, dis- 
closes the severe secondary deviation in 
the nonparalytic eye behind the occluder, 
but compels the palsied eye to fixate. 
There is, however, a valuable ally to lessen 
the severe vertigo and headache caused 
by occluding the nonparalytic eye ; name- 
ly, a prism, base out, over the paralytic 
eye. The chart suggests that the proprio- 
ceptive disorganization be improved by 
placing over the paralytic eye a prism, 
base out, just strong enough to overcome 
diplopia less 104, The patient can cope 
with this amount of discomfort by rotat- 


ation 

pro- 
Head 

per- 
uder 

de- 

the 
| g ht 
nce 

| | 

aS 
Is 
ye 
in 

n 
h 


844 GEORGE P. GUIBOR 


\ 


Occluder 
before left 
eye 


Fig. 6 (Guibor). Compo- 
nents .of a right abducens 
palsy. Stage 3 in the treat- 
ment of right abducens 
palsy. A prism is placed base 
out before the left eye and 
the prism base out before 
the right eye is decreased. 
This displaces the object 
fixated, E, toward the right 
to E’. This relaxes the right 
internal rectus and may al- 
low binocular vision. Note 
that the posterior pole of the 
right eye must turn nasally, 
the anterior pole temporally, 
and that the posterior pole 
of the left eye must turn 
temporally in order that N’, 
the new point of stimulus 
produced by the prism base 
out before the left eye, may 
fall upon the macula, M, of 
the left eye. This throws the 
binocular field toward the 
right. 


left eye 


ne 


ing the head. As much as 35+ may be 
prescribed over one eye, and most pa- 
tients will wear these prisms (figs. 4, 5, 
6). After one week the occluder is re- 
moved from the nonparalytic eye and 
diplopia recurs. If suppression of the 
paretic eye reappears the nonparalytic eye 


-Line of projec- 
tion after in- 
sertion of prism 
before right 


- Base out in front of 


Fig. 5 (Guibor), Compo. 
nents of right abducens pal- 
sy. Stage 2 in treatment of 
right abducens Palsy. Prism 
base out before right eye and 
occlusion before left eye. M 
= macula. N = extramacy. 
lar area stimulated b 
from E 


Line of false 
projection before 
prism 


n Tays 
before the use of 
prisms. N’ closer to macula 
than N. N’ new point of 
stimulus after use of prisms 
N’ is projected closer to E. 
the point fixated by left eye 
than was the area N. This 
will have a tendency to de- 
crease proprioceptive disor- 
ganization and to relax the 
internal rectus. Occlusion of 
the left eye prevents sup- 
pression of the right eye. 


Ee 
A” New point of binocular vision after 
\ prism is placed before left eye 


Right intern- 
us relaxing. 


is occluded for oneshalf day every day 
for an additional two weeks. 

The problem of relaxing the opponent 
to the paralytic externus (the internus) 
may now be considered (figs. 4, 5, 6). 
Gradually the prism before the paralytic 
eye is reduced, and that before the non- 
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paralytic eye increased until the lesser 
amount of prism 1s before the paretic eye. 
Reciprocal innervation, a second ally, 
enters the picture to compel the right 
internus to relax, even though the exter- 
nal rectus remains paralytic. The con- 
vergent squint caused by the paralysis 
will decrease in amount, and will be in- 
constant in character, so that there will 
be some rotation of the paralytic eye 
outward. 

I have seen severe abducens palsies 
from syphilis and from multiple sclerosis 
disappear with this type of treatment 
(and without this type of treatment, but 
not so completely). I have seen a left 
abducens palsy, the result of a skull frac- 
ture, improve from an esotropia of 50 
degrees to one of 5 degrees. This method 
of using prisms in treating paralysis of 
an externus is of value, but will not al- 
ways replace surgical procedures. 


SUMMARY 


1. The action of prisms when placed 
before the eyes can be explained by the 
known physiologic phenomena of projec- 
tion, reciprocal innervation, and syn- 
kinesis. 

2. Prisms are of value in the diagnosis 
and treatment of motor disturbances pro- 
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duced by anisometropia and neuromuscu- 
lar defects. The types of prisms most 
commonly used are the round, the square, 
the prism rack, the rotary, and the toric. 

3. The nonsurgical treatment by prisms 
of divergence paralysis, concomitant con- 
vergent strabismus, and abducens paraly- 
sis is discussed, with figures to explain 
how prisms are applied therapeutically. 

4. It must be understood that prisms 
are prescribed only after a therapeutic 
test is employed with the fitovers. They 
should be prescribed on a neurologic and 
physiologic basis and not on mechanistic 
theory alone. 

Lack of space makes necessary the 
omission of descriptions of their detailed 
use in the diagnosis of motor disturbances 
by the screen test, their detailed optical 
characteristics, and their therapeutic uses 
in other motor anomalies, such as hori- 
zontal conjugate paretic deviation, supra- 
nuclear paresis of elevation, exotropia, 
and the like. 


It is a pleasure to thank Dr. Richard 
Gamble and Dr. Douglas Buchanan for 
their assistance in the preparation of this 


paper. 


30 North Michigan Avenue. 
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COLOBOMA OF THE OPTIC NERVE* 


REPORT OF A CASE 


THEODORE STEINBERG, M.D. 
San Francisco 


Coloboma of the optic nerve unasso- 
ciated with defects of the surrounding 
choroid is a rare occurrence, only about 
50 cases of this condition having been 
reported in the literature. Of the various 
theories propounded as to its pathogenesis 
the most widely accepted is that of von 
Ammon.? It explains the optic-nerve 
coloboma as being due to a defective 
closure of the fetal cleft of the optic cup 
in its extreme posterior portion. Asso- 
ciated with this anomaly is an abnormal 
development of the surrounding meso- 
blastic precursor of the choroid and 
sclera, with ectasia of the resulting cica- 
tricial tissue. This view has been con- 
firmed by the experiments of von 
Hippel’® and, more recently, by the ob- 
servations of Nicholls and Tansley”* on 
rats, and of Payne?’ on the human em- 
bryo. 

In coloboma of the optic nerve the disc 
varies greatly in size from practically 
normal dimensions to as much as 20 
times the normal measurements. Usually 
it is two to four times larger than the 
normal size, and may be round or ver- 
tically oval. In most cases the region of 
the disc is occupied by a deep excava- 
tion, which may resemble a marked glau- 
comatous cupping. This excavation is 
more pronounced in the inferior portion 
of the disc, and its color may vary from 
grayish white to the more frequently seen 
dull bluish pink without the mottling 
characteristic of the lamina cribrosa. The 
margins of the disc are usually sur- 
rounded by a glistening whitish ring 
which is irregularly and sometimes exces- 


* From Greens’ Eye Hospital. 
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sively pigmented. The distribution of the 
vessels, the most distinguishing charac. 
teristic, is highly variable, the entrance 
of the vessels often lying elsewhere than 
in the nerve-fiber mass. According to 
Caspar,® the arrangement of the vessels 
in coloboma of the optic nerve may be 
classified in three groups: (1) cases in 
which all the vessels emerge from the 
lower portion of the pseudodisc, even 
those which later turn upward; (2) cases 
in which the vessels emerge at or a little 
above the center, their arrangement being 
almost normal; and (3) cases in which 
the vessels emerge at the circumference 
of the disc and appear to bend sharply 
around its edges. The vessels in the latter 
group are sometimes referred to as cilio- 
retinal vessels. 

The vision 
usually seriously defective. In some cases 


may be normal, but is 


it may be reduced to mere perception of | 


light. Coloboma of the optic nerve is 
usually unilateral, but instances of bi- 
lateral occurrence are not uncommon and 
have been reported by Calhoun,’ Adler; 
Johns,” and others. In the case of bi- 
lateral coloboma, one eye is usually blind, 
while the vision in the other is nearly 
normal, although in the case described by 
Adler the vision was normal in both eyes. 
The defect in the visual field varies in 
extent from corresponding enlargement 
of the blindspot to concentric contraction. 
Other gross defects, such as contraction 
of the upper portion of the field or a cen- 
trocecal scotoma, may be present. As in 
most cases of congenital malformations, 
other abnormalities, such as holes in the 
disc, cysts of the optic-nerve sheath, per- 
sistent hyaloid artery, and coloboma of 
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roid lens, or iris may be asso- 


the cho 
th the coloboma of the optic 


ciated wi 
nerve. 
REPORT OF CASE 
A white youth aged 20 years, reported 
to the clinic for examination on March 
17, 1942. He stated that the vision in his 


left eye “was always low, and it crossed 


Fig. 1 (Steinberg). Pho- 
tograph of fundus of left 
eye, showing coloboma of the 
optic nerve. 


when he was a child. The family history 
and the past medical history were essen- 
tially irrelevant. 

Examination, The vision in the right 
eye, uncorrected, was 20/20 —3 and was 
improved to 20/20+4 with a +0.75D. 
cyl. ax. 10°. The vision in the left eye, 
uncorrected, was 20/200 and could not 
be improved with a lens, although skias- 
copy revealed a refractive error of a 
—1,00D. sph. —1.00D. cyl. ax. 55°. 
The left eye manifested a convergent 
strabismus of 10 degrees for distance and 
for near. No nystagmus was present, and 
the ocular movements were normal. The 


eyes were of normal size. The pupils 
were round, regular, and equal, and re- 
acted normally to light and accommoda- 
tion. The irides were brown and normal 
in appearance. The intraocular pressure, 
tested with the Bailliart tonometer, was 
16 and 17 mm. Hg for the right and the 
left eye, respectively. Fusion tests re- 


vealed almost complete suppression of 
the left eye, diplopia with false projec- 


tion. 

Ophthalmoscopic examination showed 
the media of the right eye to be clear and 
the fundus normal in all respects. In the 
left eye the media also were clear. The 
fundus was easily seen with a —1.00D. 
lens. The most striking part of the fundus 
was the pseudodptic dise (fig. 1), which 
appeared to be about three times the 
normal size. Its center was markedly ex- 
cavated, from —6.00 to —8.00D. The 
central bluish gray, the 
periphery grayish white. The margins 
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were sharply defined, the temporal side 
showing a thin irregular ring of choroidal 
pigment. The vessels appeared to emerge 
at the borders and bend sharply at the 
edges, corresponding to group 3 of Cas- 
par’s classification. The vascular distribu- 


TANGENT SCREEN 


N 
Tone mel 
Ne 


tion from the margins out to the periph- 
ery was normal, and no lesions were 
noted in the periphery nor in the macula 
on gross examination. 

Visual fields. The field of the right eye 
was essentially normal. The field of the 
left eye showed slight peripheral con- 
traction on the perimeter. Projection of 
the visual field of this eye on a 2-meter 
screen revealed decided enlargement of 
the blindspot for a 10-mm. test object, cor- 


responding to the area of coloboma, with 
a tendency to a temporal defect for a 
5-mm. test object, and further reduction 
for a 2-mm, test object, especially on the 
temporal side (fig. 2). Fixation was good. 
and central fields for color were normal 


Fig. 2 (Steinberg), A 
central fields as charted on 
the tangent screen. The 
heavily crossed area repre- 
sents the field as charted 
with a 10-mm. test object, 
the lightly crossed area that 
charted with a 5-mm. test 
object, the horizontally 
shaded area that charted 
with a 2-mm. test object. B. 
the fields as charted on the 
perimeter with a 5-mm. test 
object. 


COMMENT 

This case is interesting because it pre- 
sents most of the characteristics of colo- 
boma of the optic nerve not involving 
the choroid. The increase in 
shape of the disc, the depth of the ex- 
cavation, its striking bluish-gray color, 
the well-defined peripheral whitish mar- 
gins, and the special disposition of the 


size and 


vessels were present in this patient. 


1801 Bush Street. 
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DERMATOLOGIC LESIONS ABOUT THE EYES* 


OCULAR PEMPHIGUS, ECTODERMOSIS EROSIVA PLURIORIFICIALIS, TRIPLE SYMpPToy 
COMPLEX, AVITAMINOSIS (OCULAR), CONTACT DERMATITIS (DERMATITIS 
VENENATA), XANTHELASMA, PSEUDOXANTHOMA ELASTICUM AND 
ANGIOID STREAKS, and LUPUS ERYTHEMATOSUS (CONJUNCTIVA 
AND LIDS) 


OLIVER S. OrRMSBY 
Chicago 


OCULAR PEMPHIGUS 


The disease described under the title 
“essential shrinkage or shriveling of the 
conjunctiva” is considered synonymous 
with ocular pemphigus. It may occur inde- 
pendently or as a symptom of some other 
affection. It may be associated with a 
similar process in other mucous mem- 
branes. Klauder and Cowan! stated that 
“the term ‘pemphigus of the conjunc- 
tiva’ should be applied to a slow, progres- 
sive shrinking of the conjunctiva that 
occurs as a part of pemphigus of the mu- 
cous membranes.” The term “shrinkage 
or shriveling of the conjunctiva” should 
be kept for those cases produced by some 
other diseases than pemphigus. The early 
symptoms of the disease consist of a ca- 
tarrhal inflammation of the conjunctiva 
associated with a thick mucoid discharge. 
There is some burning and itching at this 
time. These symptoms may be recurrent 
over a period of years. At times the dis- 
ease develops as a gradual shrinking of 
the conjunctiva without inflammatory 
symptoms and their accompanying sub- 
jective manifestations. In these, dimness 
of vision occurs through loss of trans- 
parency of the cornea. Vesicles and bullae 
are early manifestations and may occur 
on any portion of the cornea or con- 
junctiva. They are usually superficial and 
transitory and leave no sequelae. In the 
late atrophic stage they do not occur in 
these tissues, but do occur on other mu- 


_ * Read before the Chicago Ophtlialmological 
Society, on November 16, 1942. 
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cous membranes. At a later date the dis. 
“ase is “characterized by xerosis, chronic 
inflammation of the subconjunctival tis. 
sue that causes the conjunctiva to shrink. 
with the formation of scar tissue and 
symblepharon, and union of the palpebral 
conjunctiva with the conjunctiva of the 
bulb, producing ankyloblepharon, and the 
extension of a skin-like, horny mem- 
brane over the cornea, resulting in blind- 
ness.” Vesicles and their sequelae in- 
volving other mucous surfaces or bullae 
on the skin may or may not be present, 
Klauder stresses the fact that the skin 
of the eyelids covers over the inner and 
outer canthi. “In the terminal stages 
the lids are fixed to the globe, and the 
cornea is covered with a skinlike mem- 
brane. Movement is restricted,” and con- 
siderable pain may be present. 

There may be associated keratitis, with 
development of vesicles, ulceration, per- 
foration, or hypopyon. A vascular kerati- 
tis is often present and a pannus may 
cover the cornea. On other mucous men- 
branes, which include the mouth, throat, 
nose, vagina, and anus, vesicles and ero- 
sions develop which in some situations 
terminate in ulceration and scar forma- 
tion that produces shriveling, distortion, 
and partial obliteration of the involved 
areas. A common location for the last- 
named manifestation is in the naso- 
pharynx, where cicatrization causes dis- 
tortion. When the skin is involved there 
is a recurrent eruption of bullae usually 
limited to the face, including the eyelids. 
A sparse general eruption may be pres- 
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ent, The disease usually occurs in later 
life, Acute cases in children are consid- 
ered severe atypical forms of multiform 
erythema. 

‘Slitlamp appearance. A number of in- 
teresting changes are shown by this meth- 
od of examination, the description of 
which is given in the reference cited.’ 

The disease is differentiated from tra- 
choma by the presence of lesions on the 
skin or mucous membrane, its slow pro- 
gression, prolonged periods of remission, 
the absence of follicles or granules, the 
deep corneal infiltration and the benign 
type of pannus, the frequency and 
type of symblepharon, and later the an- 
kyloblepharon and attachment to the 
cornea, and by the characteristic mem- 
brane covering the cornea. The course 
of the disease varies. It usually is very 
slow, lasting over a period of years with 
remissions and exacerbations. Blindness 
has ensued within two years in some 
cases. Shrinkage of the conjunctiva may 
occur in bullous dermatitis herpetiformis 
following vaccination. It has _ been 
recorded in conjunction with erythro- 
derma ichthyosiformis. It has also been 
reported in association with epidermolysis 
bullosa dystrophica acquisita and con- 
genital syphilis.’ 


ECTODERMOSIS EROSIVA PLURIORIFICIALIS 


Under this title Klauder? described an 
affection which he considered a form of 
erythema multiforme. The disease was 
originally described in France as an en- 
tity. In this country it has been described 
by a number of ophthalmologists as a 
form of multiform erythema accompanied 
by severe ocular symptoms. It is char- 
acterized by an acute onset with fever 
and constitutional symptoms and an erup- 
tion that involves the extremities chiefly, 
together with stomatitis, conjunctivitis, 
and sometimes involvement of the mu- 
cosa of the nose, urethra, vagina, and 


anus. The constitutional symptoms con- 
sist of chills and elevation of tempera- 
ture ranging from 102° to 104°F. to- 
gether with headache and malaise. 

Stomatitis, which may be severe, begins 
with vesicular lesions; as the inflamma- 
tion increases a pseudomembrane is sup- 
erimposed, Ulcers may or may not de- 
velop. The inflammation often extends to 
the throat and epiglottis. Profuse saliva- 
tion is usually present. 

Ocular symptoms are always prom- 
inent and may be so severe as to cause 
partial or total blindness. They begin with 
a vesicular bilateral conjunctivitis which 
in mild cases clears, leaving no sequelae. 
Inflammation of the nasal mucosa is pres- 
ent and is accompanied by epistaxis and 
crust formation. In the anogenital region 
a vesicular dermatitis occurs early, and 
may be followed by ulcers. All portions in 
these areas in both sexes may be involved. 

After several days a multiform erup- 
tion, consisting of macules, vesicles, and 
purpuric lesions, develops on the hands 
and feet. In some areas the vesicles are 
grouped as in herpes, while in others ery- 
thematous lesions with vesicular centers 
resembling multiform erythema occur. 
These lesions terminate in crusting. The 
disease runs its course in from three to 
six weeks as a rule. Adenopathy is mild 
or absent. Relapses have been reported. 

Diagnosis. The characteristic features 
of the disease are its constitutional symp- 
toms and marked involvement of the con- 
junctiva together with the erythema mul- 
tiforme symptom complex in the skin. 


TRIPLE SYMPTOM COMPLEX 

In 1940 Bencet* described a new dis- 
order characterized by aphthous ulcers 
in the mouth, ulcerating lesions on the 
genitalia, and retinitis and iridocyclitis. 
In some of the cases lesions resembling 
erythema nodosum were present. The 
symptom complex is recurrent, runs an 
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indefinite course, and varies in severity. 
A virus infection is suggested as a pos- 
sible cause. It is considered distinct 
from ectodermosis erosiva pluriorificialis, 
which it closely resembles. It also has to 
be differentiated from multiform erythe- 
ma nodosum, and ulcus vulvae acutum. 


AVITAMINOSIS (OCULAR) 

The chief vitamins deficiency of which 
causes ocular and cutaneous symptoms 
are vitamin A and vitamin G (B,), ribo- 
flavin. 

A clinical syndrome presenting symp- 
toms in the skin and mucous membranes 
including the eyes was described by Fraz- 
ier and Hu* from observations made in 
clinics in China. The association of nyc- 
talopia (night blindness), keratomalacia, 
and a follicular hyperkeratosis is now a 
well-recognized syndrome due to defi- 
ciency of vitamin A. In these cases the 
skin was described as being dry and 
roughened and presenting firm conical 
and hemispherical pigmented papules. 
Horny plugs or spines projected from 
hair follicles. The normal lines of the 
skin were exaggerated, producing a 
wrinkled appearance. Perspiration was 
reduced. The eruption was usually gen- 
eralized, but occasionally it remained lo- 
calized in special areas. Loewenthal’ made 
similar observations in soldiers in East 
Africa. There was association of night 
blindness, xerophthalmia, and_ follicular 
hyperkeratosis. In all of these cases both 
the ocular and symptoms 
cleared up upon the use of cod-liver oil. 

The best sources of vitamin A are but- 
ter, cream, egg yolk, fish-liver oils, and 
green leafy vegetables. 

Sebrell and Butler® described a symp- 
tom complex due to riboflavin deficiency 
which at times had associated ocular le- 
sions. In most cases there was a per- 
lechelike eruption at the angles of the 
mouth, a scaly inflammation of the ver- 


cutaneous 
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milion portion of the lips, together With 
a mild, greasy, seborrhealike dermatitis 
in the nasolabial folds and at the inner 
and outer canthi of the eyes. At times this 
dermatitis was more extensive, At times 
there was a fissure at the MUCO-Cutaneoys 
junction of the nares and a magenta 
tongue. Sometimes these cases presente; 
a vascularizing keratitis. This causes 
photophobia, dimness of vision, circum. 
corneal injection, and burning sensations 
of the eyeball. Corneal opacities and iritis 
may occur. 

Keratitis and conjunctivitis are quite 
often associated with rosacea and are 
examples of a riboflavin deficiency. Kiss- 
meyer’ states that both the bulbar and 
palpebral conjunctivas may be the seat of 
dilation of vessels and diffuse inflamma- 
tion often 
blepharitis. 


accompanied by a marginal 

Pinhead-sized grayish-red 
nodosities, prone to ulceration, occur 
chiefly at the bulbar angles. The corneal 
changes consist of a well-defined pannus 
composed of fine vessels extending from 
the margin toward the center of the cor- 
nea. A deep subepithelial grayish infiltra- 
tion may occur on any portion of the 
cornea. Ulcers preceded by abrasions and 
accompanied by infiltration, and vascu- 
larization that may end in scar formation 
and impairment of vision occur in the 
epithelium. 

Riboflavin in the dosage of 5 mg. 
thrice daily is efficient in clearing up these 
lesions. 
are milk, 


3est sources of riboflavin 


eggs, liver, muscle, and yeast. 


CONTACT DERMATITIS 
NENATA ) 


(DERMATITIS VE- 


A dermatitis occurring on the lids is 
one of the commonest affections seen by 
the dermatologist. The earliest sign in 
these cases consists of an erythema that 
is often limited to the lids but may extend 
to and involve other areas. There is ede- 
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ma with marked swelling, and on this 
reddened area vesicles and papules often 
develop. After several days involution 
occurs, with the formation of crusts or 
scales, and the process 1S over in one to 
three weeks. In the lacquer cases the le- 
sions are usually erythemato-squamous 
rather than vesicular and in time the area 
becomes lichenified. The commonest cause 
of this dermatitis in women is the use of 
cosmetics, particularly nail polish. Very 
often when due to nail polish the face and 
neck and the area over the clavicles and 
around the ears may be involved in addi- 
tion. There are many cases, however, in 
which the dermatitis remains limited to 
the lids, particularly the upper. Of 100 
cases reported by Osborne, Jordan, and 
Campbell® lid lesions occurred in 78 per- 
cent. In certain cases the inflammation 
remains subacute over a long period and 
recurrences can always be traced to fresh 
contact with the polish. Nail polishes are 
very complex substances. The common 
base is cellulose nitrate or pyroxylin. 
These bases have a variable composition. 
At least 15 different solvents are used 
together with about 40 different plasti- 
cizers to give the polish flexibility. For 
coloring a sudan pigment and zapon-proof 
coloring substances are the chief pig- 
ments used, although 8 or 10 others are 
frequently incorporated. 

Other sensitizing agents are present 
in proprietary hair dyes and hair lotions. 
The black dye termed Paraphenylendi- 
amin, which is a constituent of the best 
black hair dyes, is exceedingly toxic. It is 
interesting to note that the contact der- 
matitis from ivy and primrose and other 
common irritants of that group do not 
attack the lids with the frequency of the 
dyes. When it has been proved that an 
external irritant is an exciting factor the 
management of the case becomes simple. 

Therapy. Sodium thiosulfate may be in- 
injected in the dosage of one gram intrave- 
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nously every other day for a week, to- 
gether with a 10-percent naftalan oint- 
ment applied locally. 


XANTHELASMA 


In this condition the lesions are often 
limited to the lids. In some cases they 
may extend beyond this area for some 
distance. In a size ranging from pinhead 
to pea, or larger, they involve the upper 
lid at the inner canthus as chrome-yellow 
lesions that merge to form larger plaques 
which with 
In about 70 percent of the cases there 
is a moderate to marked elevation of 
blood lipoids, especially of cholesterol 
and total lipoids, but as a rule this eleva- 
tion is not marked. An important feature 
of this condition which is not generally 
recognized is that it may be the first 
sign of an impending cardiovascular dis- 
ease, hypertension, or arteriosclerosis. 

Treatment. The management of xan- 
thelasma is often unsatisfactory. If the 
skin is lax, complete surgical removal is 
efficient, although recurrences happen. 
The electric needle gives a fairly good 
result in some patients; in others refrig- 
eration with carbon dioxide snow is effi- 


sometimes interfere vision. 


cient. Recurrences can be expected in a 
certain proportion of cases. 


PSEUDOXANTHOMA ELASTICUM AND AN- 
GIOID STREAKS 
Pseudoxanthoma elasticum, first de- 


scribed by Balzar in 1884, was given its 
name by Darier in 1896 (see ref. 9). Hal- 
lopeau and Lafette first reported the 
simultaneous occurrence of pseudoxan- 
thoma elasticum and angioid streaks in 
1903. Gronblad in 1929 emphasized the 
association of the two conditions and in 
1932 reported four cases, reviewed the 
literature, and made a comprehensive 
report of the conditions. In 1939 Sand- 
bacha-Holstrom stated that in the reports 
of 100 cases of pseudoxanthoma elas- 
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ticum published during the 10-year pe- 
riod from 1929, associated angioid streaks 
of the eye were present in 87. While the 
association of the two conditions is com- 
mon, either may occur independently of 
the other. Pseudoxanthoma elasticum 
presents discrete chamois-yellow _ to 
pea-sized papules which later 
assume a linear arrangement, or which 
merge to form plaques of various sizes. 
The disease usually originates on the 
neck or in the axillary folds and spreads 
to other portions of the cutaneous sur- 
face, especially the articular folds, cubi- 
tal and popliteal spaces, and the grbin. 
At times they are seen on the abdomen, 
about the umbilicus, on the thighs, back, 
genital regions, elbows, anus, and the 
dorsum of the hands. The palms and 
soles escape. The mucous membranes are 
occasionally involved. The eruption is 
symmetrically placed and presents no 
subjective symptoms, The disease occurs 


orange 


at any age and in both sexes. It usually 
is first seen in early adult life. There is 
often a familial history, inheritance being 
recessive in character. The disease usu- 
ally persists throughout life. 
Histopathology. The histopathologic 
changes is pseudoxanthoma elasticum are 
typical and diagnostic. There is basophilic 
degeneration of the elastic tissue in the 
midcutis separated from the epidermis 
by a band of normal connective and elas- 
tic tissue. The elastic fibers undergo swell- 
ing and granular degeneration, and there 
are fragmentation, splitting, and curling 
of the fibers. There is no merging of the 
elastic and connective-tissue fibers. In- 
flammatory changes are minimal, and oc- 
casionally a foreign-body giant-cell reac- 
tion is seen. Contrary to what was stated 
in earlier reports, the collagen fibers are 
unaltered. Calcification of the elastic tis- 
sue in a young patient was described by 
Friedman, Finnerud and Nomland have 
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proved by staining methods, incineration 
quantitative chemical analysis, and am 
crochemical means that the degenerated 
elastic tissue is richly infiltrated with cal. 
cium and that the calcium is in the form 
of phosphate. In Balzar’s case degenera. 
tive changes were found in the elastic 
tissue of the heart, an observation which 
emphasized the systemic nature of this 
disease. 

Angioid streaks upon ophthalmoscopic 
examination appear as jagged irregular 
streaks which radiate from a peripapil- 
lary ring of the same nature. They lie 
deep in the retina beneath the retinal 
vessels and above the choroidal vessels, 
having no constant relation to either. 
The circumpapillary ring from which 
they radiate may be a gray zone around 
the disc which is more or less pigmented 
and associated with pigmentation of the 
margin of the disc or may have a whitish 
atrophic appearance. Rarely the streaks 
begin at a distance from the disc. The 
streaks may radiate like the spokes of a 
wheel or appear to branch and anasto- 
mose, giving the angioid appearance. The 
color of the streaks is usually described 
as brown or reddish brown. They also 
have been reported as red, black, gray- 
brown, lead colored, and, rarely, white. 
Angioid streaks vary in width from one- 
half to three or four times the diameter 
of retinal veins at the disc. Colored 
streaks are sometimes bordered by light- 
gray or white bands, on one or both sides, 
and there may be partial depigmentation 
along portions of the streaks. Angioid 
streaks are usually bilateral. 

None of the histopathologic studies that 
have been made on angioid streaks have 
been accepted as explaining the nature of 
the lesions. Most investigators agree that 
pseudoxanthoma elasticum and angioid 
streaks present a clinical syndrome which 
apparently involves the elastin of the 
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skin and certain portions of the eye, 
Bruch’s membrane, where there is a com- 


mon degenerative process. 


LupUS ERYTHEMATOSUS (CONJUNCTIVA 
AND LIDS) 
Lupus erythematosus sometimes occurs 

on the conjunctiva, the eyelids, and lid 

margins.° On the conjunctiva there is 

in the early stages, extreme redness with 

4 velvetlike edema; also photophobia and 

4 mucoid discharge. In the later stages 

well-defined, depressed atrophic areas de- 

velop. Occasionally these atrophic areas 
are linear in outline. On the lid margins 
there is redness and scaling with atrophic 
patches on the edge of the lids, which are 
dry and atrophic. They become rounded 
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and soft and devoid of hairs, On the skin 
of the lids the lesions present the usual 
red, scaling well-defined patches which 
later become atrophic. The condition on 
the conjunctiva resembles trachoma but 
there are no vegetations nor follicles in 
lupus erythematosus. The chief diagnos- 
tic. features in the conjunctival form are 
the violaceous color, edema, well-defined 
atrophic areas that develop later. 

Therapy. Gold sodium thiosulfate is 
specific. This is given intravenously in the 
dosage of 10 to 50 mg. at weekly inter- 
vals. Bismuth by intramuscular injection 
in the dosage of 0.2 mg. is also very effi- 
cient. 


25 East Washington Street. 
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REFRACTION CLINIC* 


Discussion BY Dr. ALBERT E. SLOANET 
Boston 


CASE 1 


A man aged 24 years has had diplopia 
on looking down and to the right for the 
past two months. He has learned to see 
singly by keeping his head tipped down- 


ward. He does not see double looking 


straight ahead, but his eyes tire easily and 
become uncomfortable. 


EXAMINATION 


Vision was O.D. 20/40; O.S. 20/70. 
With a +2.00D. sph. <= —.75D. cyl. ax. 
90°, it was 20/20, O.D.; +3.00D. sph. 
=> —1.00D. cyl. ax. 90°, 20/20, O.S. 

Phorias: Distance, 64 R. hyperphoria 
(with Maddox rod before either eye) ; 
24 esophoria. Near, 6+ right hyperphoria ; 
24 esophoria. 


Red-Glass Test with Maddox Cross 
at 2 Meters 


X=0.D. 0=0.S. 
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X — O.D.; O —O.S. (Plotted in arc degrees) 


* From the House Officers’ Teaching Clinic, 
Massachusetts Eye and Ear Infirmary. 
+ Director of Department of Refraction. 
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INSTRUMENTS 


DISCUSSION 


Obviously the signs and Symptoms are 
explainable on a binocular-imbalance 
basis. This is true because of the diplopia 
the head-tilt, and symptoms. The refrae. 
tion, even 1f not correct, would not have 
symptoms dating from such a definite 
time but would rather be more gradual. 
both in onset and course. The Maddox 
rod reveals right hyperphoria. The fact 
that the hyperphoria is the same when 
tested with the Maddox rod before either 
eye immediately eliminates alternating 
hypertropia, since in this latter condition 
the hyperphoria will be constantly present 
in the eye tested with the Maddox rod. 

We can also rule out true hyperphoria 
because there is so much difference in 
the degrees of diplopia as disclosed by 
the red-glass test. True hyperphoria 
shows a practically constant amount of 
diplopia in all fields. 

We are also able to rule out that form 
of hyperphoria that is caused by over- 
actions of the obliques, since the patient 
has subjective double vision and the diplo- 
pia is not most marked in the field of 
the obliques. In hyperphoria due to over- 
action of obliques (congenital check- 
ligament deficiencies) there are no symp- 
toms. 

The diagnosis in this case is easily 
made by observing the diplopia fields. It 
is noted that the greatest field of diplopia 
is down and to the right, and that the 
ghost image belongs to the right eye. 
Since the depressor muscle in the right 
eye when looking down and to the right 
is the inferior rectus, it is in that muscle 
that the One asks the 
question, “Why is not diplopia constantly 
present in this case?” This may be an- 
swered by any of three, or any combina- 
tion of these three, factors: (a) A strong 
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fusion sense. (b) The compensatory 
head-tilt. (c) Suspenopsia. It is conceiv- 
able that the patient, by tilting his head, 
‘; using a field where the hyperphoria 
;s small enough to be compensated by the 


fusion sense. 


DIAGNOSIS 
The diagnosis in this case is “paresis 
right inferior rectus muscle.” 


SOLUTION 


The immediate management of the 
case consists of the following disposi- 
tions: First, a careful search for the 
cause; second, occlusion of one eye when 
the diplopia is disturbing; third, the use 
of glasses incorporating ptisms either to 
neutralize or to reduce the amount of ver- 
tical imbalance. Occasionally, surgery 
must be resorted to, but it is always wise 
to wait a number of months before con- 
templating such measures. During this 
waiting period, prisms have their greatest 
use. In this case one can foresee consid- 
erable help with prisms because, first, 
the patient has learned to minimize his 
error by head-tilting, as evidenced by his 
lack of diplopia when looking straight 
ahead ; and, second, his fusion sense must 
be quite sufficient to overcome the 
amounts of hyperphoria demonstrated. 
One is not likely to produce an artificial 
and symptom-producing left hyperphoria 
in the upper fields of gaze since the lids 
hide a good portion of the field. 

I would suggest as a starter to pre- 
scribe a full correction with prisms of 
the smallest amount of hyperphoria in 
the horizontal positions of gaze. In this 
case, it would be 2 are degrees, or 4D.; 
that is, 2D., base down, O.D., and 2D., 
base up, O.S. This would go far to neu- 
tralize the hyperphoria in looking straight 
ahead, to the right, to the left, and down 
to the left. It would also appreciably re- 
duce the amount of vertical error upon 


looking straight down, and down to the 
right, so that the patient could accom- 
plish overcoming the rest by a slight 
head-tilt and also by avoiding looking to 
the extreme right downward position. If 
the paresis tends to diminish as time goes 
on, the prisms may, be discarded, first in 
one eye and then in both. On the other 
hand, if the paresis remains constant, it 
may be necessary to modify the correc- 
tion slightly or keep it as is, depending 
upon the symptoms. If the paresis tends 
to increase, prisms may have to be in- 
creased, although it is not wise to con- 
sider correction with such lenses when 
the vertical deviation requires more than 
a total of 8D. Usually more radical meas- 
ures are then indicated. 


CASE 2 


A girl, 24 years old, has had asthenopic 
complaints for the last four years. Her 
glasses have not helped her to obtain as 
much ocular comfort as she would like, 
and she has been labeled a neurotic. Her 
symptoms are more marked at far than 
at reading distance. She does not see 
double. She describes her greatest diffi- 
culty as a “tense pulling sensation” in 
the eyes. She has occasional nausea and 
this is always accentuated by riding in an 
auto or street car. She cannot walk up 
or down stairs without holding on to the 
railing, for she fears that she will fall. 
She is wearing: O.D. +1.50D. sphere; 
O.S. +1.50D. sphere, which “cuts down 
my sight so I will not strain my eyes.” 


EXAMINATION 


Vision was O.D. 20/20; O.S. 20/20. 
With a + 1.00D. sph. it was 20/20 O.D. ; 
with a + 1.00D. sph. it was 20/20 O.S. 

Phorias: Distance 44 right hyperphoria 
(with Maddox rod either over O.D. or 
O.S.) ; 24 exophoria. Near, 44 right hy- 
perphoria; 104 exophoria. 
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DISCUSSION 


This young woman’s symptoms may be 
explained in three general ways: 1. A 
problem of refraction. 2. A problem in 
ocular-muscle balance. 3. A problem not 
related to the eyes at all. 

Let us first investigate the refractive 
state. Our examination discloses 1D. of 
simple hypermetropia. A patient of this 
age has adequate accommodation to com- 
pensate for this amount of error most of 
the time. Such an error, at best, is only 
productive of symptoms relating to ac- 
commodative effort. It was probably with 
this idea in mind that she had been over- 
corrected with plus lenses. The symptoms 
do not fit in well with a simple hyperopic 
error; therefore, in the correction one 
might as well give her the proper glass 
and good vision. 

Let us consider the second approach. 
The Maddox rod reveals 44 of right 
hyperphoria. This remains constant even 
when the Maddox rod is placed before 
the opposite eye. Thus we can assume 
that this is not an occlusion hypertropia 
(alternating hyperphoria). The diplopia 
field shows a fairly constant vertical di- 
plopia of 2 arc degrees. This conforms 
favorably with the Maddox-rod findings, 
since 1 arc degree is equivalent to ap- 
proximately 24. This would tend to rule 
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out a paresis of a vertical muscle. The 

fact that the near right hyperphorig ’ 

the same as for distance is another in- 

dication that we are dealing with a true 

hyperphoria rather than one of the other 

types. The lateral imbalance of exophorig 

is well within normal limits. Some of 

the commonest symptoms attributable 4 

true hyperphoria are nausea, carsicknes: 

and difficulty in judging steps. Thes 
symptoms are probably due to the fag 
that the amplitude of vertical fusion js 
relatively small and (under such circum. 
stances) is taxed to the point of giving 
discomfort. Thus the most marked symp- 
toms in vertical heterophoria may occur 
with small errors, since the large errors 
cannot be fused and the double vision js 
overcome by suppression of one eye. I 
is interesting to note that the near vision 
gave no symptoms. It is possible that she 
has learned to overcome her hyperphoria 
by unknowingly shading one eye while 
reading. This is a common practice among 
people with symptom-producing amounts 
of near heterophoria. Another possibility 
may be that the combination of 10D. of 
exophoria and her right hyperphoria are 
enough to have induced diplopia and sub- 
sequent suspenopsia at the reading dis- 
tance. (This could easily be determined 
by using the bar test. ) 

Let us consider the third approach. 
Most of.us believe that the diagnosis of 
psychoneurosis is too often a wastebasket 
diagnosis made in the absence of positive 
information. Since we do have findings 
consistent with the symptoms, it would be 
better to give the patient the benefit of 
the doubt. No doubt the hyperphoria was 
overlooked in her previous examinations, 
since her lenses carried no prisms and 
the accommodative factor was stressed. 


SOLUTION 


This is an admirable case for prism 
correction. I would prescribe one half of 
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the total hyperphoric correction, (This 
to be divided between the two eyes.) 
There will be no great discomfort with 
this correction, since the hyperphoria is 
yndercorrected in every field of fixation, 
<9 that no opposite condition is intro- 
duced. The patient’s refraction should be 
checked again in about six months, since 
the aim is to correct as much of the hy- 
perphoria as is productive of symptoms, 
and if there are still some symptoms, a 
fuller prism correction may be ordered 


later. 


TREATMENT 
O.D. +1.00D. sph. <= 14, base down. 
0.S. +1.00D. sph. => 14, base up. 


QUESTIONS 

House Officer: Will the original hyper- 
phoria change in amount after prisms are 
worn? 

Dr. Sloane: Usually not. However, in 
some instances the basic underlying het- 
erophoria is greater than the phoria tests 
disclose, and later becomes more mani- 
fest. In such cases one has the false feel- 
ing that the basic error has increased. 
Marlowe’s occlusion technique in making 
manifest a greater heterophoria is based 
on a similar type of reasoning. 

243 Charles Street. 


FREE-FLOATING CYST OF THE 
ANTERIOR CHAMBER* 


Orwyn H. Ettis, M.D. 
Los Angeles 


Free-floating cysts of the anterior 
chamber are of rare occurrence, and to 
date only 21 cases have been reported. 
Cysts of this type in the eye, including 
those reported floating in the vitreous, 
total 34 cases. 


* Presented at the Los Angeles Eye and Ear 
Society, February 22, 1943, 
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Evans’ in 1936 reported a case and 
completely reviewed the literature. The 
writers—Boch,? Lewis,* and Evans—who 
have made microscopic examinations of 
the cysts following surgical removal, 
agree that the wall appears to come from 
the posterior epithelial cells of the iris or 
pars iridis retina. Surgical removal has 
been necessary in some cases due to in- 
creased intraocular pressure and occasion- 
ally due to the large size of the cyst. 


REPORT OF CASE 
The patient, a white man, aged 22 
years, was seen in November, 1942. He 
stated that for the past five years he had 
noted a small brown mass in the anterior 
part of his right eye. The size had not 


Fig. 1 (Ellis). Cyst at the 6-o’clock position. 


changed, but he had noted that occa- 
sionally it disappeared and reappeared in 
one to three days. He has never had any 
pain or redness of the eyes, and only 
rarely did the mass come into the line of 
vision. 

The past history and family history 
were without significance. Upon exami- 
nation, the vision of each eye was 20/15, 
with a small refractive error. The left 
eye was without significant findings and 
the fundi were within normal limits. In 
the anterior chamber of the right eye was 
seen a small, round, brown mass about 3 
mm. in diameter, freely floating in the 
aqueous. With the upright position of the 
head the mass remained in the vertical 
meridian at the 6-o’clock position. With 
lateral movements the position readily 
changed toward the horizontal meridian. 
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Under the slitlamp and corneal micro- 
scope the body appeared to be translucent, 
and the granular appearance of the pig- 
mented tissue was more clearly discern- 
ible. No precipitates nor cells were seen 
in or on the tissues lining the anterior 
chamber. There were no attachments to 
the iris. 

Surgery was seemingly not indicated, 
except for cosmetic improvement, but the 
patient was advised to return for periodic 
examinations, 


Duke-Elder* has stated that these cysts 
probably have two origins: (1) from 
remnants of the pupillary membrane and 
(2) from detached flocculi at the pupil- 


lary margin. The first case of this type 
reported in the literature by Businelj 
had a filamentary attachment to the 
pupillary margin, and Microscopically 
showed tissue analogous to iris stroma. In 
other specimens examined microscopically 
the cells resembled those of the posterio, 
epithelium of the iris. 

In view of the appearance of this cyy 
and the benign character, this tumor 
should be classified as a free-floating cyst 
of the anterior chamber, probably origi. 
nating from the posterior epithelium. The 
case is of interest because of the rarity 
of the condition. 


Roosevelt Building. 
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EDITED BY Dr. 
NEW YORK SOCIETY FOR 
CLINICAL OPHTHALMOLOGY 
February 2, 1942 
Dr. JAMES W. SMITH, presiding 
PuysICS AND HISTORY OF ROENTGEN RAYS 
Dr. Paut C. SWENSON discussed this 


subject during the instructional hour. 


ROENTGENOGRAPHY IN OPHTHALMOLOGY 


Dr. RAYMOND L. PFEIFFER read a 


paper on this subject which will be pub- 
lished in this Journal. 


TREATMENT OF MALIGNANT TUMORS OF 
THE EYE AND ADNEXA 


Dr. Hayes E. Martin showed lantern 
slides of various malignant tumors which 
occur in and about the eye, and discussed 
the general principles of treatment. He 
felt that many tumors of the eyelids were 
treated by too extensive and elaborate 
plastic procedures, when they might be 
better handled by radiation therapy. A 
thorough understanding by the surgeon of 
the morbid anatomy of the skin cancer 
involved would often save the patient 
from too radical a procedure and the loss 
of unnecessary amounts of healthy tissue. 
As for radiation therapy, in general he 
thought that there was sometimes a tend- 
ency to disregard untoward radiation ef- 
fects in the eye and that when adequate 
protective shielding is impossible, surgery 
was the more desirable procedure in or- 
der to avoid ocular complications. He 
also stated that the possibilities of radia- 
tion as a treatment for tumors of the lim- 
bus is not sufficiently appreciated. 

Discussion. Dr. Olga Sitchevska asked 
what the incidence of lens injury was in 
radiation therapy about the eye. 


RALPH H. MILLER 


Dr. Martin answered that opacification 
of the lens was common in cancer clin- 
ics in cases in which cancer of the head 
and neck are treated with radiation. It is 
not always possible to avoid some irradia- 
tion of the orbit, and it is sometimes nec- 
essary to accept the lesser evil of ocular 
complications in order to control malig- 
nant tumors. Years ago when radon 
plaques were used for the treatment of 
facial skin tumors, cataract frequently 
followed. Because of this, it was neces- 
sary to change the technique of treatment 
and at the present time, soft X radiation 
is used and an attempt is made to shield 
the eye and avoid irradiation of the orbit. 


X-RAY DIAGNOSIS OF INTRAOCULAR FOR- 
EIGN BODIES 


Dr. IRVING SCHWARTZ stated that ra- 
diographic localization of foreign bodies 
in the eye, is, in principle, simple, but 
requires painstaking attention to detail. 
Even to determine whether a foreign body 
is merely present requires the most rigid 
observance of certain precautions, and er- 
rors are not infrequent. Neglect of these 
precautions gives both false positive re- 
ports and false negatives. 

The commonest error is the use of de- 
fective intensifying. screens, and nearly 
all in use soon acquire defects. The 
shadow of a screen defect is indistin- 
guishable from the shadow of a foreign 
body. Making several radiographs, espe- 
cially in different projections, is not a 
safeguard, for it is easily possible to have 
similar defects in each of several screens 
projected in corresponding parts of the 
radiograph. Suck defects may also lead to 
false negatives in that the shadow of a 
foreign body may be misinterpreted as 


861 


iter- 
2, 
|| 


862 


the shadow of a screen defect. To avoid 
this error, perfect screens must be used, 
but far safer is the employment of non- 
screen radiography. A second source of 
error is movement of the globe during 
radiography. The shadow of the foreign 
body is then blurred and can escape de- 
tection even if of considerable magnitude. 

All injured eyes should be radio- 
graphed, even when the details of the 
mode of injury appear to rule out a 
foreign body as the cause. Cases were 
cited in which a foreign body was found 
after: 1. History of immediate removal 
(presumably a second foreign body). 
2. Injury by a large stone missile (the pa- 
tient’s error—it had been a BB shot). 
3. Injury by a snow ball. (No satisfactory 
explanation could be found.) 4. Enuclea- 
tion following a stab-wound injury. (A 
large knife-blade fragment embedded in 
the frontal bone remained unrecognized 
and eventually gave rise to osteomyelitis. ) 

The numerous accepted methods of 
localization differ so little in inherent 
precision that a roentgenologist is likely 
to attain the best results by adopting one 
of these, learning it thoroughly, and em- 
ploying it continuously. 

Bone-free radiographs should be used 
to supplement any other method chosen, 
to reveal foreign bodies of low radi- 
opacity. 

Discussion. Dr. Edward Hartmann 
commented on the surprisingly early use 
of X rays by the ophthalmologists. In 
1896, one year only after their discovery, 
X rays were being used in the search for 
foreign bodies of the eye and orbit, and a 
few years later, in 1899, Sweet had al- 
ready devised a precise method of locali- 
zation which is still in use and is one 
of the most accurate. This early employ- 
ment of X rays in ophthalmology is sur- 
prising, since their use is attended by 
special difficulties. Foreign bodies are 
usually minute, and slight changes in or- 
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bital structures may not be easy to see on 
account of superimposed shadows that 
are cast by the skull and are difficult 
to exclude. Some of these difficulties can 
be eliminated by the use of Stereoscopic 
views. He suggested that a diaphragm 
be used when looking at a picture on the 
negatoscope. This cuts out the bright sur. 
face which usually surrounds the film 
and helps bring out finer detail. 

He advised against the use of X-ray 
and radiation therapy in cases of angioma 
of the lids. He reported the case of a 
four-year-old girl, in which the immed;- 
ate cosmetic result was good following 
radiation therapy, but two years later 
she lost all the hair from the trigeminal 
region of the skull and her skin became 
thin and glossy over half of her forehead, 
The radium must have affected the supra- 
orbital nerve. Angioma is best treated by 
electrocoagulation or by the injection of 


sclerosing substances, as Dr. Martin sug- 


gested. He thought it more advisable not 
to treat papilloma of the conjunctiva and 
malignancies of the limbus with radiation, 
since protection of the lens is almost im- 
possible in such cases and good results can 
often be obtained with electrocoagulation. 

He commented favorably on the Sweet 
and Dixon methods of localizing foreign 
bodies. His experience with Vogt’s bone- 
less method had also been very satisfac- 
tory. He pointed out that in a lateral view 
half of the eye can be visualized with this 
technique and that even more can be pro- 
jected on the film by the retrobulbar in- 
jection of 5 to 10 c.c. of normal saline. 
The Dixon technique is good but must 
be used by someone with a great deal of 
experience who is accurate in his meas- 
urements. 

For a simple method, useful in military 
ophthalmology where complicated instru- 
ments are not available, he suggested 
Comberg’s contact lens with four small 
inserted pieces of metal. He had used both 
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Comberg’s technique and Vogt’s boneless 
technique during the war in France and 
found them very satisfactory. 
Sidney A. Fox, 
Secretary. 


WASHINGTON, D.C., OPHTHAL- 
MOLOGICAL SOCIETY 


March 2, 1942 


Dr. E. LEoNARD GoopMAN, presiding 


RETINAL REST PERIODS 

Dr. STERLING BOCKOVEN read a paper 
on this subject and demonstrated a ma- 
chine (the Fade-o-graph) which he had 
devised for measuring the time of such 
retinal rest periods. 


CLINICAL PATHOLOGY OF THE CORNEA 


Dr. BENJAMIN RONEs gave an inter- 
esting and instructive talk on this subject. 
The main function of the cornea, Dr. 
Rones said, is the maintenance of its 
transparency. The epithelium serves as an 
post of defense and is impervious to 
all organisms with the possible exceptions 
of the Gonococcus and the diphtheria 
bacillus. Bowman’s membrane is proba- 
bly a modification of stroma cells of epi- 
thelium. The stroma is made up of fixed 
cells and wandering cells, its integrity de- 
pending upon its water content. Fluids 
may pass through this membrane inward, 
but not outward. Fluid is supplied from 
the outside. It has normal respiration, 
oxygen passing in and carbon dioxide 
passing out. 

He described Descemet’s membrane 
as a tough structureless membrane. The 
endothelium is usually made up of a sin- 
gle layer of cells. The metabolism of the 
cornea is slow, and this predisposes it 
to allergic conditions. Anything that dam- 
ages the epithelium or endothelium may 
upset the fluid intake and outgo. A good 


SOCIETY PROCEEDINGS 863 


example of this js edema from injury. 
Repair of the epithelium can be rapid, 
the entire epithelium sometimes replacing 
itself in three days. If Bowman’s mem- 
brane has been injured, repair is made by 
connective tissue and epithelium. 

In inflammation, Dr. 
leucocytes, lymphocytes, and plasma cells 
are found in the structures of the cornea, 
producing a counter offensive. Repair 
follows with new blood vessels, fibro- 
blasts, and scar tissue. Organisms do not 
pass through Descemet’s membrane, but 
toxins do, and these may stimulate puru- 
lent exudate from the iris. Many of the 
reactions of the cornea are allergic and 
are secondary to toxins of infection else- 


Rones stated, 


where. 

Microphotographic slides were shown 
to illustrate the conditions which Dr. 
Rones described. 


COLOR SLIDES OF ANTERIOR EYE DISEASES 


Dr. RicHARD WILKINSON showed a 
series of colored pictures demonstrating 
external eye diseases, and gave a brief 
outline of his photographic technique. 


SYMPATHETIC OPHTHALMIA 


Dr. Hector McKnew presented a 
patient with sympathetic ophthalmia and 
reported the case history. 

RETINITIS COMPLICATED BY PREGNANCY 

LIEUTENANT Roy, R. Powe tt of the 
United States Navy presented a patient 


who had a retinitis complicated by preg- 
nancy and summarized her case history. 


KERATITIS 
Dr. Rosert L. NorMENT presented a 
patient with this condition, for observa- 
tion at the meeting. 
Sterling Bockoven, 
Secretary. 
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CHICAGO OPHTHALMOLOGICAL 
SOCIETY 


March 16, 1942 
Dr. SANFoRD GIFFORD, presiding 


CLINICAL MEETING 
(Presented by the Department of Oph- 
thalmology, Northwestern University) 


CONGENITAL LESIONS IN THE RIGHT EYE 


Dr. CHARLES E. JAECKLE presented a 
case report of a woman who had a con- 
genital hyaline membrane on the posterior 
surface of the cornea, anterior iris syne- 
chiae, associated embryotoxon, and a 
small cornea, right eye. 

Discussion. Dr, Robert Von der Heydt 
said that aside from the embryotoxon and 
delayed absorption of the pupillary iris, 
the important diagnosis is an incipient bi- 
lateral essential atrophy of the iris, Evi- 
dences of this may be observed in the iris 
of the supposedly normal left eye at the 
2-o’clock position. Pupillary action may 
cause traction on the pupillary-membrane 
remnants, more iris atrophy, and later on, 
a glaucoma may result. 


RECURRENT RETINAL HEMORRHAGE ON A 

VASOSPASTIC BASIS 

Dr. FrRANcis W. Parker said this pa- 
tient had recurrent hemorrhages into the 
vitreous with retinitis proliferans and 
new-vessel formation. The condition was 
shown to be of vasospastic etiology. 

Discussion. Dr. Sanford Gifford said 
that there was no evidence of tuberculosis 
in this case, but there was vascular spasm 
as in Buerger’s disease. It was thought 
these changes had affected the retinal 
vessels, There was improvement in the 
vascular condition under prostigmine 
therapy, but the hemorrhage recurred. 


VITREOUS HEMORRHAGE 
RETINAL PERIPHLEBITIS 


SECONDARY TO 


Dr. BEULAH CUSHMAN presented W. 


H., a white man, aged 48 Years, whose 
history stated that the vision in the left 
eye blurred suddenly six years Previously, 
followed by blurring of vision in the 


right 
eye’ several weeks later. 


After about six 
weeks the condition cleared, more rapidly 
in the right than in the left eye. A Simi- 
lar episode occurred two years later, and 
again in May, 1940, following which the 
vision in the left eye did not return, Ip 
May, 1941, the right eye was again af. 
fected. Vision at this time in the RE 
sufficed only to count fingers at 1 foot; in 
the L.E., light perception and faulty pro- 
jection, with a divergence of 30 degrees, 

Diagnosis was hemorrhage into the 
vitreous of the right eye, and complicated 
cataract, left eye. Tension was reduced 
in each eye. General physical examination 
and laboratory tests were negative for 
foci of infection or tuberculosis. The 
Mantoux test was 2+. 
with tuberculin has been given regularly. 
General treatment included vitamin-B 
and -C therapy. The vision in the right 
eye was corrected to 20/40; the vision in 
the left eye remained the same. 


Desensitization 


ANTERIOR UVEITIS 

Dr. Homer FIELD presented the case 
of A. B., a white woman, aged 31 years, 
The uveitis in this case was of undeter- 
mined etiology, probably due to atypical 
30eck-Schauman disease. The patient had 
been treated for iritis for the past three 
years. The condition was limited to the 
left eye, in which the vision was light per- 
ception only. There were no external signs 
of involvement. Slitlamp examination re- 
vealed a plastic iritis, with a tremendous 
number of cells in the aqueous and a few 
posterior corneal deposits. The vitreous 
was liquefied and contained many s0- 
Agglutination re- 


called asteroid bodies. 
actions and blood serology were negative. 
The tuberculin reaction was very mildly 
positive. X-ray studies of the chest re- 
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vealed no pathology but X-ray examina- 
fon of the bones of the extremities 
showed definite rarefied areas similar to 
those described by Jungling. A tentative 
diagnosis of Boeck’s sarcoid with joint 


changes had been made, 


BILATERAL DETACHMENT OF THE RETINA 


Dr. DEAN. SPEAR presented the case 
of K. D., a white girl, aged 18 years, who 
had been treated for pneumonia with sul- 
fonamide therapy two years ago. She 
noted blurred vision at that time. In Oc- 
tober, 1941, the vision was 10/200 in each 
eye, and a bilateral detachment of the 
retina was found, 

In the fundus of the right eye a retinal 
cyst was seen at the 6-o’clock position ; 
the detachment extended from the 2- 
o'clock to the 10-o’clock position, Clusters 
of pigment were seen at the periphery, 
and there appeared to be small holes in 
each area. The fundus of the left eye 
showed a detachment at the lower half. A 
retinal cyst was seen at the 6-o’clock 
position with disinsertion at the 4:30- to 
5-o’clock position. 

Electrocoagulation was performed on 
each detached retina with an interval of 
about three weeks. At that time the cyst 
in the right eye appeared to be flattened. 
There was much pigmentation in the 
coagulated area. A small fold extended 
laterally from the disc through the macu- 
lar area. The retina was fixed and flat. 
Vision in the right eye was 20/200. In the 

left eye the cyst was still seen with 
+8.00D. lens. The retina was fixed, and 
there was good pigmentation in the coagu- 
lated area. Vision in the left eye was 
20/65. 

Discussion. Dr. Carl Schaub asked 
whether any further trouble was antici- 
pated so far as the cyst was concerned. 

Dr. Robert Von der Heydt said that it 
was not impossible that the cysts were 
congenital and the retinal detachment had 
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occurred as a result of rupture of the 
cysts, possibly during her illness. 


Dr. Dean Spear, in reply to Dr. 
Schaub, said he could not hazard a prog- 
nosis. The cyst was approximately 2 disc 
diameters in size, elevated about 12 diop- 
ters, and extended about 2 to 3 disc diam- 
eters. It was felt that the disinsertion was 
the result of stretching of the retina by 
the cyst. Whether the girl’s illness had 
anything to do. with the detachment was 
a question. 

Dr. Robert Von der Heydt felt that in 
an 18-year-old girl, who had no history of 
trauma and whose eyes were not myopic, 
the cysts must be congenital in origin. He 
felt that the operator was to be congratu- 
lated on the result. 


BULBAR VERNAL CONJUNCTIVITIS 


Dr. HELEN HO tt said that a boy, aged 
12 years, had had dermatitis of the ec- 
zematous type since the age of 3 years, 
and had been under continuous treatment. 
One year ago redness of the eyes was 
noted, and later white tissue began to 
grow above the clear parts of the eyes. 
When seen in January, 1942, the visual 
acuity was 20/15 in each eye. Rolls of 
excess tissue, 3 mm. in width and about 
2 mm. in height, extended along the upper 
limbal margins. There was no secretion, 
the palpebral conjunctiva was normal, and 
a faint blushing of the bulbar conjunc- 
tiva was present in each eye. Eosinophiles 
were found in numbers on smears taken 
from the affected area, Cutaneous and 
intradermal tests to discover the source of 
irritation had been negative. At this time, 
the right eye had practically cleared, but 
the left eye remained the same. Adrenalin 
and novocaine drops had been prescribed. 


CONVERGENT SPASM 

Dr. Heten Hott said that B. C., a 
woman, aged 48 years, complained of 
double and blurred vision. The uncor- 
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rected vision was R.E, 20/25, L.E. 20/50. 
There was markedly diminished corneal 
sensitivity and tubular fields typical of a 
functional disturbance, On reéxamination 
two weeks later the fields had increased 
slightly. Following homatropine refrac- 
tion and correction, vision increased to 


20/15 in each eye. 


Several weeks later, the patient was 
referred back from the neurologic de- 
partment with the suggestion that read- 
ing glasses be given for blurred near vi- 
sion, and an opinion was requested as to 
muscle anomalies. When the patient 
looked at a near object a convergent 
spasm developed and the eyes continued 
to over-converge even though the target 
was held immobile at 13 inches. Blurring 
of vision occurred due to the associated 
spasm of accommodation. In conjugate 
movements to the left, the left eye did not 
move past the midline, although in mon- 
ocular tests the action of the lateral rectus 


was normal. 


In view of the negative past history, 
normal neurologic findings, and the pres- 
ence of an emotional and financial prob- 
lem which the patient did not wish to face, 
this was diagnosed as an hyterical spasm 
of convergence and accommodation and 
conjugate 


functional abnormality of 
movements to the left. 
Robert Von der Heydt. 


COLLEGE OF PHYSICIANS 
OF PHILADELPHIA 


SECTION ON OPHTHALMOLOGY 
March 19, 1942 


ALFRED Cowan, M.D., chairman 


OCULAR PHENOMENA ELICITED BY WITH- 


DRAWAL OF AQUEOUS HUMOR IN MAN 

Dr. P. C. KRoNnFELD said it appeared 
that a Dutch physician by the name of 
Anton Nuck, Professor of Medicine at 


the University of Leyden, in a Publica. 
tion dealing with ophthalmologic Matters 
which appeared in print in 1690, was the 
first author to record the fact that the 
aqueous humor was very rapidly regen. 
erated following paracentesis jn man, 
Not until about 30 years ago had it be. 
come known that withdrawal of the 
aqueous represents a stimulus for a nyp. 
ber of reactive processes within the eye. 
Wessely, Seidel, Kahn and Loewenstein, 
Bonnefon, Magitot, and Hagen were the 
chief contributors to the subject. 

The present report dealt largely with 
the mechanical aspects of the reactive 
processes set up by the withdrawal of the 
aqueous. The technique of the anterior. 
chamber puncture (hereafter designated 
as A.C.P.) was described in detail. In well 
over 1,000 A.C.P.’s which the speaker 
and his associates had performed during 
the last 14 years, injury to the lens had 
occurred three times. In each of these 
instances the technique of the A.C.P. was 
faulty. The speaker was not aware of 
any case in which an ocular infection or 
even a mild iritis had been set up by the 
A.C.P. The speaker, however, firmly 
believed that there were situations in 
ophthalmology in which withdrawal of 
the aqueous was contraindicated. 

The amount of fluid that could be aspir- 
ated from a given eye was definitely limited 
and fairly constant. The term “complete” 
had been applied to A.C.P.’s in which the 
aspiration had been continued until the 
portion of the iris lying next to the tip 
of the needle began to be sucked into its 
lumen. At this time traces of fluid might 
still be present in other parts of the an- 
terior chamber, but the speaker had never 
tried to collect these traces by moving the 
tip of the syringe to other parts of the 
chamber. Slitlamp examination immedi- 
ately after the “complete” A.C.P. re- 
vealed either contact of the iris with the 
posterior surface of the cornea or the 
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presence of an extremely narrow space 
between the two surfaces. The speaker 
considered it unlikely that part of the 
fluid obtained by this technique was de- 

‘ved from the posterior chamber. The 
amounts of fluid obtained by aspiration 
ran closely parallel to the depth of the 
chamber as determined by photographic 
methods such as Friedenwald’s and Gold- 
man’s. 

The speaker and his associates had 
studied the rapidity of re-formation of 
intraocular fluid. In eyes with average 
chamber depth, 10 minutes after complete 
A.C.P., 50 percent of the original cham- 
ber contents was found to have been re- 
generated. Thirty minutes after the 
A.C.P., 75 to 80 percent of the original 
chamber contents might be recovered. 
The rapidity of fluid regeneration was 
slightly greater in eyes with originally 
deeper chambers. This difference in the 
rate of fluid regeneration was, however, 
not great enough to make up for the dif- 
ference in original chamber volume. Thus 
the restoration of the chamber volume 
took longer in eyes with originally deeper 
chambers. 

Bonnefon had proposed to distinguish 
four phases of the intraocular pressure 
after A.C.P.; namely, stade de collapsus, 
stade de recuperation, stade d’hypertonie, 
stade de retour au tonus normal. For the 
study of fluctuations in ocular tension 
after A.C.P. in man the speaker and his 
associates had found the following terms 
more convenient: (a) the initial drop, 
(b) the restoration time; that is, the time 
required for the tonometric reading to 
reach the original level, (c) the hyper- 
tensive phase, and (d) the hypotensive 
phase. 

The restoration time was dependent 
upon the original chamber volume, eyes 
with deeper chambers showing a defi- 
nitely longer restoration time than eyes 
with shallow chambers. During the restor- 
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ation time there was close parallelism be- 
tween the amount of fluid that had been 
regenerated and the intraocular pressure. 
Thus the restoration time was largely de- 
pendent upon and chiefly represented the 
re-formation of intraocular fluid or, to use 
Friedenwald’s terminology, the transfer 
of fluid into the eye under conditions 
prevailing after A.C.P. 

Of the various reactive processes set up 
by A.C.P., the occurrence of ocular 
hypertension was the most conspicuous 
one, and had attracted a great deal of at- 
tention. Seidel first reported it to occur 
in dogs and cats after partial emptying 
of the chamber and intrepreted it to be 
due to hypersecretion of aqueous, the an- 
terior-chamber puncture representing a 
strong stimulus for the ciliary body. 
Magitot had stressed the similarity be- 
tween the hypertensive reactions follow- 
ing A.C.P. and those following compres- 
sion of the globe. 

The speaker and his associates during 
the course of the last 14 years had studied 
the hypertensive phase after A.C.P. on a 
large number of nonglaucomatous human 
eyes. For the obvious reason that only a 
very limited number of human eyes could 
be subjected to A.C.P.’s, the progress of 
the work had been slow, but now they 
believe they know fairly completely the 
extent and the duration of the hyperten- 
sive phase in nonglaucomatous eyes. The 
hypertensive reactions, in glaucomatous as 
well as in nonglaucomatous eyes, were self- 
limited and subsided within four hours 
following the A.C.P. In a group of white 
and colored nonglaucomatous patients of 
the Illinois Eye and Ear Infirmary, the 
highest tension reached after A.C.P. was 
42 mm. Hg. Because of the inaccuracy 
of all tonometric readings, even tensions 
as high as 45 mm. seemed possible in 
nonglaucomatous eyes. A tension over 45 
mm, was unlikely to occur in nonglau- 
comatous eyes, but the existence of a 
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sharp borderline between the hyperten- 
sive reaction of nonglaucomatous and 
early glaucomatous eyes should not be ex- 
pected, since there must be transitional 
states between nonglaucoma and glau- 
coma. 

The speaker had no definite concept to 
offer with regard to the mechanism of the 
hypertensive reaction. Gonioscopic ex- 
amination had shown that the hyperten- 
sive phase was not due to obstruction of 
the angle. The presence of amblyopia ex 
anopsia had no demonstrable effect upon 
the hypertensive phase. The hypertensive 
reaction was quantitively reproducible: in 
the same individual if the intervals be- 
tween the two A.C.P.’s were made suffi- 
ciently long. If the A.C.P.’s were re- 
peated at intervals of two weeks or less, 
the hypertensive reaction tended to be- 
come less pronounced, the restoration 
time remaining unchanged. 

The hypertensive reaction had often 
been explained as being due to the in- 
creased protein content of the re-formed 
aqueous. The speaker and his associates 
had not been able to recognize any paral- 
lelism between the protein content of the 
re-formed fluid and the severity of the 
hypertensive reaction. 

The hypotensive phase was very slight 
and inconstant in nonglaucomatous eyes, 
but could occasionally be demonstrated 
with certainty in the eyes of older in- 
dividuals. 

In a little less than 10 percent of the 
A.C.P.’s done according to the standard 
technique, the needle track had not im- 
mediately become water-tight, but fistula- 
tion set in, lasting from a few hpurs to 
two or three days. The presence of fistula- 
tion could be recognized by slitlamp ex- 
amination as spindle-shaped gaping of the 
needle track. 

Owing to the shallowness of the cham- 
ber in eyes with narrow-angle glaucoma, 


the initial drop after A.C.P. was not 50 
marked as in glaucomatous eyes, and jn 
some cases a positive tonometric reading 
had been obtained immediately after the 
complete emptying of the chamber. The 
explanation of this phenomenon was tha 
the anterior chamber in these cases repre- 
sented such a small portion of the tota] 
volume of the globe that the removyaj of 
the chamber contents was not sufficient 
to lower the pressure from, let us say, 25 
mm. Hg to below the tonometric range, 
If the intraocular pressure had been ab- 
normally high before the A.C.P., the phe- 
nomenon of a residual tension after the 
emptying of the chamber might be very 
marked. 

In narrow-angle glaucoma with normal 
ocular tensions before the A.C.P., the 
restoration time was found to be of ap- 
proximately the same length as in non- 
glaucomatous eyes of the same chamber 
depth. The hypertensive phase in such 
eyes might be quite pronounced, but more 
often it was of the same or slightly 
greater intensity than in the control cases, 
This might also be worded by saying that 
a considerable number of eyes with nar- 
row-angle glaucoma were not “provoked” 
by the A.C.P. 

The counterpart to narrow-angle glau- 
coma was the so-called wide-angle glau- 
coma, under which term were grouped the 
various forms of usually compensated or 
noncongestive glaucoma in which the ten- 
sion was elevated, although the gonio- 
scope revealed no visible obstruction or 
anomaly of the angle except for the occa- 
sional presence of unusual amounts of pig- 
ment in the trabeculum. Except for this 
latter and _ rather finding, 
gonioscopy in these cases gave no definite 
clue as to the mechanism of glaucoma. 
The restoration time in wide-angle glau- 
coma tended to be shorter than in non- 


uncommon 


glaucomatous eyes of the same chamber 
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depth. Since the speaker’s series of cases 
was small and since the shorter restora- 
tion time was not found in every case of 
wide-angle glaucoma, he was not sure 
h of his finding of a shorter restora- 


enoug 
definitely to postulate the exist- 


tion time 
ence of abnormally rapid fluid transfer 


‘nto the eye in ‘this form of glaucoma. 
These observations, however, added 
weight to other findings, like the results 
of the administration of fluorescein by 
mouth, which tended to show that wide- 
angle glaucoma was not purely due to a 
disturbance of fluid outflow. 

The speaker believed that a very pro- 
nounced hypertensive phase was charac- 
teristic of wide-angle glaucoma. Since, 
however, the distinction between wide- 
angle glaucoma and pseudoglaucoma— 
that is, an optic atrophy with complete 
excavation of the nerve head caused by 
a mechanism which was definitely not that 
of glaucoma—was often difficult and 
could not be made unless the eye in ques- 
tion was observed for several years, occa- 
sionally a typical glaucomatous excava- 
tion with apparently glaucomatous field 
might be seen in patients with normal or 
subnormal hypertensive reactions after 
A.C.P. The speaker, however, would ex- 
pect that future observation of these pa- 
tients would show their condition to be 
that of pseudoglaucoma, and not that of 
glaucoma. 

There hardly ever was a hypotensive 
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phase after A.C.P. in wide-angle glau- 
coma. 

The speaker briefly discussed the re- 
sponse to A.C.P. of the glaucoma associ- 
ated with or preceded by anterior uveitis 
and of the glaucoma caused by peripheral 


anterior synechiae due to delayed re- 
formation of the anterior chamber after 
cataract operation. 

Dr. Clifford Walker of Los Angeles, 
whose opinion the speaker respected very 
much, in a discussion of the value of the 
A.C.P. for the early diagnosis of glau- 
coma before the Los Angeles Society of 
Ophthalmology and Otolaryngology, ex- 
pressed the opinion that the risk of the 
procedure was too great for the value of 
the information to be obtained. The 
speaker agreed with him that the practical 
diagnostic value of the information ob- 
tained by the A.C.P. was not very great, 
especially if the patient in question could 
be watched closely. To the speaker, how- 
ever, the study of the reactive processes 
after A.C.P. had been an eye-opener with 
regard to the mechanism of many phe- 
nomena that they observed daily in clini- 
cal ophthalmology. The speaker would be 
inclined to modify Dr. Walker’s state- 
ment to read that the risk entailed in prop- 
erly executed A.C.P.’s was very small 
compared to the theoretical value of the 
information that had been obtained. 

Warren S. Reese, 
Secretary. 
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NATIONAL RESEARCH COUNCIL 
SUBCOMMITTEE ON 
OPHTHALMOLOGY 


Two years ago the National Research 
Council, which was organized during the 
First World War, formed a series of 
committees to serve as advisory to the 
War and Navy Departments. Ophthal- 
mology was considered a subdivision of 
surgery and a Subcommittee was formed. 
The activities of this Committee during 
the past biennium may be of interest to 
Journal readers. 

These activities fall into three fairly 
distinct groups: first, advisory in regard 
to specific problems involving our armed 
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forces assigned to the Committee for 
study and recommendations ; second, the 
consideration of research projects; third, 
the preparation of a war manual. 
Meetings have been held at irregular 
intervals, usually in Washington, al- 
though one was in Chicago and one by 
intercity telephone hook-up. It has been 
found that much greater satisfaction re- 
sults from direct discussion with repre- 
sentatives of the Army, Navy, Veterans 
Administration, and other organizations. 
Meetings are held in the National Re 
search Council building on Constitution 
Avenue. They convene at 10 o’clock and 
are generally completed by late afternoon. 
Most members arrive on an early morn- 
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ing train and depart on an evening train. 
Accommodations being what they are— 
or, more accurately, are not—in Wash- 
ington, one is not tempted to linger. . 

It would not be expedient nor feasible 
to discuss here all of the problems con- 
sidered, but one or two examples might 
be of interest as illustrations. A rather 
‘nvolved one has been that of rehabilita- 
tion of the war-blinded. A major diff- 
culty was the lack of knowledge of how 
many of these there would probably be. 
No one knows how long the war will last, 
how much combat our troops will see, 
whether the percentage blinded to total 
casualties will be the same as in previous 
wars or because of a different type of 
warfare be quite at variance with it. 
Having made as good an estimate as 
possible, the question then was: Shall 
they be cared for in separate Army and 
Navy hospitals, or in a joint hospital, or 
in a Veterans hospital? Should WACS 
and WAVES be cared for; or civilians 
injured in bombings? It was thought that 
it might be wise to leave the care of the 
war-blinded to the Veterans Administra- 
tion, as these would logically be dis- 
charged from the armed forces on com- 
pletion of any necessary surgery or 
medical care and thereafter be veterans, 
and this organization is the one officially 
designated for this. The Veterans Ad- 
ministration, however, has no special in- 
stitution for handling these patients 
where they could be placed under the care 
of workers trained in the rehabilitation 
of the blind. Such a center, as advised by 
the Subcommittee on Ophthalmology, 
should be near or in a large city where 
things of interest to the blind are located, 
for it must be remembered that there is no 
power to hold these men more than a very 
limited time after their discharge from 
the service. So, it is necessary to make the 
institution as attractive as possible, or the 
recently blinded individual will depart as 
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soon as his pension begins to reach him 
and not wait for the instruction and train- 
ing that the Government would give him 
to qualify him for some specific work in 
which he may be interested and for which 
he is suited. It is well enough for these 
men to return to their homes, but they 
should not do so until they have been 
helped as much as possible to meet their 
new situation mentally and physically. 
Another matter of concern in the past 
year has been the occurrence of epidemic 
keratoconjunctivitis. Much thought was 
given to the best methods for controlling 
this. Reports and discussions of this sub- 
ject have already appeared in this Journal. 
Various unorthodox that 
have been alleged by some nonmedical 
practitioners to increase visual acuity and 


exercises 


by some even to aid in color discrimina- 
tion are being investigated. 

Recommendations as to the ophthalmic 
preparations to be included in the surgical 
kits are being made. Questions about 
tonometers, the use of contact glasses, eye 
shields, and such matters have been on 
the agenda of this Committee. 

From time to time the opinion of the 
Committee is asked concerning the ad- 
visability of certain researches being con- 
ducted for the armed forces in medical 
schools and hospitals and, if the study is 
deemed worthwhile, what amount of 
money should be allocated for the prob- 
lem. A number of such 
projects have been endorsed and are 
judgment is 


considerable 


being carried on. Good 
needed to select those that will bear fruit 
within the necessary time. There have not 
been as many war ophthalmologic prob- 
lems submitted as was anticipated, though 
good work is being done on a few. 

Of the “Manual of ophthalmology” 
there is no need to write, since most of 
our readers have undoubtedly seen it. 
Intended for the general practitioner who 


may be required to work outside of his 
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field, these special handbooks are un- 
doubtedly valuable if a set is available 
when needed. One objection is the 
rapidity with which they become out- 
moded. One chapter on which consider- 
able time was spent in compilation was 
that on visual standards. Unfortunately, 
when the time came for actual publica- 
tion, the standards had been so changed 
and apparently were still in such a state 
of flux that the chapter had to be deleted. 

The present make-up of the Committee 
is as follows: Drs. Harry Gradle, Chair- 
man; William Jenedict; Frederick 
Cordes; Sanford Gifford; Everett Goar; 
Lawrence Post; Alan Woods; and Cap- 
tain Charles Best, Canadian Consultant 
represented by Dr. Alexander Mac- 
Donald. 


Lawrence T. Post. 


REFRACTION DEPARTMENT 


There has _ been much interest 
evinced by our readers in the notes from 
the Refraction Clinic of Dr. Albert E. 
Sloane, that it has been decided to con- 
duct a department of interesting refrac- 
tion cases. 

Since the greater part of every ophthal- 
mologist’s practice is refraction, it would 
seem that such a department would be of 
great value to our readers. We therefore 
solicit contributions of interesting cases. 
These should be sent to the editor-in- 
chief, at 640 South Kingshighway, Saint 
Louis, who will confer with Dr. Sloane 
concerning their suitability for publica- 
tion. If, during the next year, this 
activity justifies it, a special section will 
be assigned to it. 


so 


Lawrence T. Post. 


MORE ABOUT EYE EXERCISES 


Pascal’s proposal (American Journal 
of Ophthalmology, 1943, volume 26, 
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June, page 636) that the “Bates system” 
should be made the subject of research by 
a university eye clinic is not very likely to 
meet with general approval, and will per. 
haps be scorned by many ophthalmolp. 
gists. Pascal, we note, recommends that 
Huxley’s book on the “Art of seeing” “be 
taken more seriously by ophthalmologists 
than it apparently is”; because, although 
“a great deal of the ‘science’ in Mr. Hyy. 
ley’s book is pseudoscience,” yet there 
may be “some points in the Bates system 
which are sound and which can be used 
with advantage, . . . as an adjuvant to 
the correction of refractive errors.” 


A personal letter from another col. | 


league suggests that to call the method | 


under discussion “unscientific and absurd, 
which to be sure it is, is perhaps too 
negative an approach,” and that “a more 
positive approach would be to recognize 
what modicum of truth there may be in 
the claims’; further that it would be 


“sounder to assume that there is nothing | 


the Bates school knows which we ophthal- 
mologists do not know and apply when 
the situation requires it.” 

The same correspondent reaches the 
general conclusion that “there is nothing 
to investigate in the Bates method, but 
we can afford to be less harsh and more 
benevolent in our reaction to it, and treat 
the clients of it with more sympathy and 
understanding of their problems.” 

It has been hinted that the subject will 
be discussed before at least one of our 
national societies and also before an in- 
portant local organization. It may there- 
fore be well to consider on the one hand 
what circumstances have favored the 
3ates movement and have promoted its 
popularity among certain members of the 
community; and on the other hand what 
“modicum of truth there may be in the 
claims” made by Bates and his successors. 

The attempt to escape the use of spec- 
tacle lenses, in cases where ophthalmolo- 
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gists are disposed to recommend them, is 
sometimes merely an aesthetic or perce 
logic manifestation. I he individual, Te- 
gardless of other considerations, is willing 
to do almost anything to avoid what he 
regards as the disfigurement and the 
annoyance of having to wear these 
“crutches,” as Aldous Huxley likes to 
call them. This group of individuals does 
not need to concern us greatly. “He that 
complies against his will is of his own 
opinion still.” 

Huxley himself belongs to another 
group, small but relatively important— 
those who, as the result of serious ocular 
disease (such as Huxley’s adolescent 
keratitis punctata) can never hope to 
obtain perfect vision, even by the aid of 
correcting lenses. Some of these sufferers 
wander, Huxley seems to have 
wandered, from one eye expert to another, 
vainly hoping for good sight, and at times, 
no doubt, losing rather than gaining by 
the effort of the ophthalmologist to find 
satisfactory correcting lenses. 

A third group, intermediate in numbers 
and significance, yet sufficiently important 
during the war emergency, consists of 
those candidates for special classification 
in the Army, the Navy, the Marines, or 
the air services who are disqualified on 
account of refractive or muscle errors, 


as 


and who insist on finding some means, 
other than spectacle lenses, which will 
enable them to qualify. 

Numerically very much the most im- 
portant class is that of the patients who 
need correcting lenses but have never 
succeeded in finding the proper refractive 
measurement, the proper muscular ad- 
justment, or the correction for an un- 
recognized aniseikonia, or the necessary 
combination of all three. 

For driving this last group into the 
hands of the Bates school the responsi- 
bility lies with ophthalmologists and 
optometrists—more frequently no doubt 
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with the latter than with the former, yet 


all too frequently with the ophthalmolo- 
gist. 


How often we see patients who have 
struggled year after 
from one optometrist to another and then 
to an ophthalmologist, or from ophthal- 


year, 


mologist to ophthalmologist, or occasion- 
ally from ophthalmologist to optometrist, 


wearing prescription after prescription 
with which they were never comfortable, 
and who yet were in the last analysis 
capable of proper correction. In despera- 
tion, and grasping at the proverbial last 
straw, some of these patients pass into the 
hands of the Bates practitioner, honest or 
dishonest. 

Every overcorrected every 
myope whose two eyes are not properly 
balanced, or who has an_ inaccurately 


myope, 


measured astigmatic error, is a potential 
candidate for the Bates system. The same 
is true of many uncorrected hyperopes, 
especially if subjected to the annoyance 
of poor balance or astigmatic imperfec- 
tions; and it is of course equally true of 
the patient in whom astigmatism is the 
chief source of trouble but who has never 
received the right strength and axis of 
cylinder for each eye. 

The existence of the Bates school may 
be blamed in large part on chaos and 
neglect in the teaching and practice of 
refraction; and _ the important 
remedy for the activities of the Bates 
school is to be had from systematic im- 


most 


provement in refractive technique. Nor 
should it be forgotten that an important 
part of refractive technique lies in the 
proper adjustment of frame and lenses, 
and that a good refractive diagnosis may 
be spoiled, so far as the result to the 
patient is concerned, by neglect as to cen- 
tering and angling of the lenses or as to 
their distance from the eyes. 

If the patient, through imperfect work, 
obtain comfort with his 


has failed to 
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glasses, he may the more easily be per- 
suaded that glasses are harmful and that 
he can be made more comfortable with- 
out them. 

The candidate for war service, having 
a very practical reason for demonstrating 
ability to satisfy certain visual standards 
without glasses, is often a particularly 
easy victim of the most unscrupulous 
type of Bates practitioner. It is difficult 
to accumulate a body of substantial evi- 
dence as to what is going on with regard 
to these charlatans, but from time to time 
one hears of cases in which the applicant, 
after the use of “exercises,” has gained 
a line or two on the Snellen chart and so 
has been able to pass an examination for 
the Navy or the flying forces. 

It must be remembered that varying 
efficiency of illumination in different re- 
cruiting offices could play an important 
part as to conflicting results in successive 
examinations of the same candidate. But 
it is probable that even more important is 
the instruction of the applicant, by his 
Bates practitioner, in certain special 
maneuvers with which the applicant may 
learn to struggle a line or two further 
down the chart. Such tricks are not alto- 
gether honest, but the applicant does not 
necessarily realize the harm that might 
result from what is virtually a misrepre- 
sentation. 

It was to be expected, and has actually 
occurred, that the improved vision thus 
shown would break down under pressure 
of active service. Visual standards in the 
armed forces are based upon considera- 
tions of safety and efficiency. The aviator 
who has a disturbing amount of hy- 
peropia, or an important astigmatic error, 
or even a low myopia, may be able to 
improve his visual record under favorable 
physical conditions, or by certain efforts 
with the orbicularis and elevator muscles 
of the lids, But, in the presence of fatigue 
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or difficult flying conditions, his basic 
visual defect may render him a source of 
danger not only to himself but to his 
comrades, to say nothing of the risk to 
valuable fighting machinery. Hence, what 
appeared to be gain is really loss, and 
what appeared a triumph for the Bates 
method may come dangerously near being 
rank treachery. Yet we are told that 
various . Bates practitioners (chief 
among the less creditable group of op- 
tometrists) are regularly selling such 
“services” for substantial monetary con- 
siderations. It is as to this kind of 
trickery, in relation to the war emergency, 
that the most valuable results are likely to 
be obtained from well-organized research 
into the 
method. 


achievements of the Bates 

The “modicum of truth” concerning 
the “Bates system” will inevitably be 
found to include this sort of trickery. 
Such further results as it obtains depend, 
not upon any elements of truth in the 
physical claims of the school, but upon a 
combination of autosuggestion with cer- 
tain universally recognized but less gen- 
erally practiced principles of rest and 
relaxation. 

In spite of the fanciful language in 
which they are often clothed, the so- 
called Bates exercises act chiefly to rest 
the and to induce conditions of 
mental relaxation. The importance of the 
relationship 


eyes 


relaxation and 
activity is perhaps too frequently over- 


between 


looked by physicians, including some 
ophthalmologists. Yet in writing on this 
theme, as well as in various other details, 
Huxley is guilty of several rather reck- 
less misstatements. He says, for example: 


“Adequate cognition of the external 


world depends upon movement... . : And 
yet for some inexplicable reason, ortho- 
dox ophthalmologists have never paid the 
smallest attention to it. The first person 
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to devote any serious thought to this 
manifestly important problem was Dr. 
w. H. Bates.” | 

He says elsewhere: “Orthodox oph- 


thalmologists are content to palliate the 
symptoms of poor sight by means of 
those valuable crutches, artificial lenses. 
They work only on the sensing eye and 
ignore completely the selecting, perceiv- 
ing, and seeing mind.” 

Many ophthalmologists expend a good 
deal of energy in warning patients to 
avoid excessive continuity of effort and 
to aim at bodily and mental relaxation, 
even during the performance of work. 
Much of Huxley’s book is devoted to this 
very topic, and some of the most laugh- 
able forms of eye recom- 
mended by Huxley and his teachers are 
simply systematic means of attaining re- 
laxation. Good examples of this are to be 
found in Huxley’s chapters on “palming,” 
on “blinking,” on “breathing,” and on 
“swinging”; as well as in the general 


exercises 


chapter on “relaxation.” 

Perhaps no better example of this pur- 
suit of mental relaxation could be had 
than Huxley’s description of “nose writ- 
ing.” (See quotation on this subject in 
the previous editorial, American Journal 
of Ophthalmology, February, page 200.) 
Readers will remember Huxley’s dictum 
that “A little nose-writing, followed by 
a few minutes of palming, will do 
wonders in relieving the fatigue of a 
strained mind and staring eyes, and will 
result in a perceptible temporary improve- 
ment of defective vision. This temporary 
improvement will become permanent, as 


the normal and natural functioning 


fostered by nose-writing and the other 
procedures described in this book be- 
comes habitual and automatic.” 

Huxley insists repeatedly on the fact, 
which might at first appear a trifle para- 
doxical, that 


relaxation is often best 
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attained actively, under concentration, 
rather than passively and during a period 
in which the subject seeks to banish all 
definite thought from his mind. We are 
told to “work hard but 
tension,” to “avoid being bored or boring 
others.” 

Not many of us would quarrel with 
the statement that “inhibition of the 
movement of the eyes is brought 
about by too great a desire to see.” The 
fatigue and strain that come from stag- 
nancy in effort of any part of the body 
are familiar to us all. 

Bates at first taught his clients to 
imagine black while palming (cupping 
the hand over the eye). But he later 
advised “remembering pleasant 
and incidents out of (the patient’s) own 
Huxley naively com- 


never under 


scenes 


personal history.” 
ments on the “refreshment in the tem- 
porary exclusion of light, and comfort in 
the warmth of the hands.” He also ad- 
vises that “where circumstances make it 
difficult or embarrassing to assume an 
attitude of palming, it is possible to 
obtain a certain measure of relaxation by 
palming mentally—that is, by closing the 
eyes, imagining that they are covered 
with the hands and remembering some 
pleasant scene or episode.” Many of our 
own very loyal patients, hard pressed at 
business or at recreational reading, have 
probably complied with Huxley’s recom- 
mendation of “gentle rubbing of the 
temples often soothing and 
refreshing”; or would even agree that 
“eye fatigue may also be relieved by 
rubbing and kneading the muscles of the 
upper part of the nape of the neck.” 

It is not necessary to condemn any of 
a group of innocent pastimes recom- 
mended by Huxley and others. More or 
less, they are a part of common human 
experience. Thus Huxley advises jug- 
gling two bowls from hand to hand, or 


|_| 
basic 

Ce of 

his 

sk to 

what 

and 
Bates 
being 

that 

iefl 
Op- 

Such 

Con- 
of 
ney, 

y to 
arch 

ates 

be 

Ty, 

nd, 

the 
na 

ere | 

n- | 

nd 

in 

O- 

of 
he 

id 

le 

is 

S, 

1 


876 


combining rapid fixation with the exer- 
cise of memory in the form of simple 
games with dice or dominoes. 

But we are bound to disagree with 
Huxley and his predecessors, and some- 
times to laugh at them, when, in treating 
of astigmatism, they indulge in such 
claims as that “spectacles tend to fix the 
cornea in that particular condition of dis- 
tortion present at the moment of the 
oculist’s examination. . . . But if the 
astigmatic person will discard his arti- 
ficial lenses, learn the art of passive and 
dynamic relaxation, . . . he can do much 
to diminish, or even altogether eliminate 
his disability.” 

Duke-Elder well says (British Medical 
Journal, 1943, May 22, page 635): 
“Whatever be the value of the exercises, 
it is quite unintelligent of Huxley to have 
confused their advocacy with so many 
misstatements regarding known scientific 
facts. ... The most stupid feature about 
his book, however, is that he insists 
throughout on the physiological mecha- 
nism whereby these exercises are sup- 
posed to work. It would at least have 
been logical if he had continued to allow 
the reader to assume that he was speaking 
in ignorance of anything except results. 

For the simple neurote who has 
abundance of time to play with, Huxley’s 
antics of palming, shifting, flashing, and 
the rest are probably as good treatment 
as any other system of Yogi or Coué-ism. 


BOOK NOTICES 


To these the book may be of value It js 
hardly possible that it will impress anyone 
endowed with common sense and a criti. 
cal faculty. It may be dangerous jp the 
hands of the impressionable who happen 
to suffer from glaucoma or detachmen 
the retina, and undoubtedly will be 
gerous in the hands of the anxious parent 
of a myopic child. . . . But the greatey 
value of the book will be to the psychi. 


t of 
dan- 


trist as an intimate and revealing selj. 
study in psychology.” 


BOOK NOTICES 
THE PRACTICE OF REFRACTION 
3y Sir Stewart Duke-Elder. Fourth 
edition, clothbound, 328 pages, 183 
illustrations. Philadelphia, The Blakis- 
ton Company, 1943. Price $4.50. 
This fourth edition of Duke-Elder’s 
valuable book on “The practice of refrac- 
tion” is very little changed from the third 
edition published in 1938. This textbook 
has been one of the most popular on the 
subject of refraction since its first publi- 
cation in 1928. The presentation is simple 
and sufficiently complete to satisfy any 
but those who desire a deep or a profound 
mathematical discussion of the problems 
involved. For the use of the average stu- 
dent of refraction it leaves nothing to be 
desired. 
Lawrence T. Post. 
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ABSTRACT DEPARTMENT 


EpItep BY Dr. WILLIAM H. Crisp 


Abstracts are classified under the divisions listed below, which broadly correspond to those 
formerly used in the Ophthalmic Year Book. It must be remembered that any given paper may 
belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all 
of the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


General methods of diagnosis 

Therapeutics and operations: 

Physiologic optics, refraction, and color 
vision 

Ocular movements 

Conjunctiva 

Cornea and sclera 

Uveal tract, sympathetic disease, and 
aqueous humor 

Glaucoma and ocular tension 

Crystalline lens 


ND 


10. Retina and vitreous 

11. Optic nerve and toxic amblyopias 

12. Visual tracts and centers 

13. Eyeball and orbit 

14. Eyelids and lacrimal apparatus 

15. Tumors 

16. Injuries 

17. Systemic diseases and parasites 

18. Hygiene, sociology, education, and _ history 

19. Anatomy, embryology, and comparative 
ophthalmology 


9 
CRYSTALLINE LENS 


Samuels, Bernard. Cataract compli- 
cating corneal scars after perforating 
ulcers, Arch. of Ophth., 1943, v. 29, 
April, pp. 583-599; also Trans. Amer. 
Ophth. Soc., 1942, v. 40, p. 292. 

The lenses of 36 globes with healed 
perforating ulcers of the cornea were 
studied. Most of the eyes were removed 
because of staphyloma, secondary 
glaucoma, or atrophy of the globe. In 
most instances the corneal scar was 
the result of serpiginous ulcer, but 
ulcers from scarlet fever, smallpox, 
ophthalmia neonatorum, and measles 
were encountered. 

Ten of the lenses were transformed 
into membranous cataracts. The cap- 
sule was found to be intact in 23 cases. 
There had been an intralenticular in- 
vasion of mesodermal tissue in some of 
the lenses showing large capsular de- 
fects. Three morgagnian cataracts were 
found in which, because of fluidity of 
the cortex, the relatively solid nucleus 
had changed its position. Calcification 
was observed in only four lenses, in 
spite of the long duration of the cat- 
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aracts, An atrophic eye showed vascu- 
larization, chalk, and bone within the 
lens capsule. Before such a change can 
occur there must be a break in the 
capsule with mesodermal invasion. A 
small calcified lens was observed in 
the act of perforating the globe. In 
this case a sharp calcified splinter was 
projecting into the corneal scar. Soem- 
mering’s crystalline ring was encoun- 
tered in a number of cases. 

Twenty-three of the eyes were glau- 
comatous. Usually in these eyes the 
lens is swollen and the capsule dis- 
tended and without folds. Folding and 
separation of the anterior lens capsule 
from the lens substance were fre- 
quently noted. Proliferation of the 
subcapsular epithelium probably 
initiated by toxins absorbed from the 
ulcer but may also result from trauma 
at the time of the corneal perforation. 
Two small groups of lens epithelial 
cells were found outside of the lens 
capsule, as though they were attempt- 
ing to form a new lens. Only four eyes 
were found with “dead lenses,” con- 
taining no living epithelial cells. (Ref- 
erences, 14 illustrations.) 

John C, Long. 
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10 
RETINA AND VITREOUS 


Bangerter, A. Experience with the 
“hole finder” in the operation of retinal 
detachment. Ophthalmologica, 1942, v. 
104, Oct., p. 213. 


The “hole finder” is an instrument 
described by Goldmann in 1936, It con- 
sists essentially of a metallic capsule 
with three small hooks by means of 
which it can be attached to the sclera 
as nearly over the retinal hole as pos- 
sible. An electric lamp is then inserted 
into the capsule and the retina in- 
spected by indirect ophthalmoscopy. 
When the site of the retinal hole is in 
view the ophthalmoscopic lamp is 
switched off, that of the hole finder is 
turned on, and if the capsule was prop- 
erly placed a spot of light appears in 
the hole. If not it is easily moved and 
usually on second try is accurately 
placed. Its position is then marked on 
the sclera and the hole closed by dia- 
thermy. In this report the author con- 
firms the usefulness of the invention 
by describing the results of 65 opera- 
tions. F. Herbert Haessler. 


Hill, E. G. A note on some symp- 
toms associated with a retinal lesion. 
Brit. Jour. Ophth., 1943, v. 27, March, 
pp. 97-104. 


The subjective symptoms, associ- 
ated with a thickening of the internal 
limiting membrane in the macular re- 
gion, were (1) image distortion with 
localized aniseikonia, (2) the appear- 
ance of a shadowy luminous veil, (3) 
an “afterflash” phenomenon, and (4) 
disturbance in the brightness of the 
field with rapid movement of the eye- 
ball or on any attempt to converge the 
eye nearer than the normal range of 
accommodation. 

There was no material diminution 


of visual acuity and no progressive de. 
terioration, Strong sources of rad‘ation 
may have been the predisposing cays 
of the retinal lesion. (2 illustrations) 
. Edna M. Reynolds, 


Klien, B. A. Anticoagulant therapy 
of occlusion of central vein of retina ip 
relation to pathogenesis and differen. 
tial diagnosis. Arch. of Ophth., 1943, 
v. 29, May, pp. 699-710. 

In view of the recent reports of the 
use of heparin in cases of retinal yep. 
ous occlusion the author outlines foyr 
mechanisms by which this condition 
is produced and discusses the relative 
value of heparin therapy. 

The most frequent type is due to 
systemic angiosclerosis in older per. 
sons. In the course of an essentially 
chronic sclerotic atrophic process, 
which affects the central vessels, the 
central connective strand, and the lam- 
ina cribrosa, the lumen of the vein js 
gradually narrowed by compression 
from outside the vessel. Whenever the 
compression of the vein has reached a 
stage of complete closure of the lumen 
at one or more places, an irritative 
proliferation of the endothelium sets 
in, which accelerates the venous occlu- 
sion. Occlusion of the central vein in 
generalized carcinomatosis may be ex- 
plained by a similar mechanism. In 
these conditions anticoagulant therapy 
is of little or no value, as thrombus 
formation is only the terminal event 
bringing about complete occlusion of 
an already narrowed venous aperture. 

The second type of occlusion is by 
thrombus formation in blood dyscra- 
sias such as polycythemia and throm- 
bocythemia. This may be aggravated by 
a coexisting vascular disease in which 
we have the predisposing factors of 
increased blood volume, high viscosity, 
and slowing of the blood flow. In these 
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cases heparin or dicoumarin therapy 
‘; of definite value, especially in the 
early stages before secondary changes 
have supervened. The rapid action of 
these preparations may be prolonged 
and supported later, if necessary, by 
roentgen irradiation of the bone 


marrow. 
The third type of occlusion is by 


stagnation thrombosis following wide- 
spread arterial spasm. The first requi- 
site for stagnation thrombosis is the 
production of a sudden decrease of the 
arterial retinal blood supply by such 
widespread spasm. This sudden dim- 
inution of the retinal arterial blood 
volume may reduce the pressure with- 
in the central vein to a point so much 
lower than the intraocular pressure 
that the vein collapses at the point 
where its pressure is lowest. Heparin 
or dicoumarin therapy should be of 
definite value for this type of occlusion, 
with the support of vasodilators. In 
this third type may be included the 
following etiologic Situations: (a) early 
hypertension with marked spastic epi- 
sodes, (b) a general surgical procedure 
or cranial fracture, and (c) congenital 
heart disease with compensatory poly- 
cythemia. 

The fourth type of retinal venous oc- 
clusion is that caused by inflammatory 
disease of the venous wall, which leads 
to complete occlusion of the venous 
lumen by secondary thrombus forma- 
tion. The most frequent example is 
tuberculous retinal periphlebitis. Here 
the employment of anticoagulants is 
contraindicated. 

A study of such cases therefore in- 
cludes a search for angioneurotic ten- 
dencies, such as migraine, and exam- 
ination of the vascular system and the 
blood. The author gives a case report 
illustrating each type. (3 figures, ref- 
erences. ) Ralph W. Danielson. 
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Lloyd, R. I. The hereditary macular 
degenerations. Amer. Jour. Ophth., 
1943, v. 26, May, pp. 499-508. (15 illus- 
trations, bibliography.) 


Rycroft, B. W. Night vision in the 
army. Brit. Med. Jour., 1942, Nov. 14, 
p. 576. (See Section 1, General meth- 
ods of diagnosis.) 


Tiscornia, B. J. Concepts regarding 
hypertension and the ocular fundus. La 
Semana Med., 1943, v. 50, April 1, pp. 
688-693. 

This paper, read before a group of 
medical internists, discusses in some 
detail the vascular anatomy and oph- 
thalmoscopy of the subject. 


Wolff, Eugene. The vitreous route 
for retinal toxins. Glasgow Med. Jour., 
1942, v. 138, Nov., p. 157. 

Although the author lacks definite 
proof, he ventures to suggest that tox- 
ins may act upon the retina not only 
through the blood circulation, but by 
diffusion through the vitreous. In pan- 
ophthalmitis the eye remains quiet 
until the toxin reaches the vitreous, 
then an intense leucocytosis sets in in 
the pars plana of the ciliary body, the 
retina, and the nerve head. In the 
severest form the leucocytes form an 
abscess in the vitreous. In less severe 
cases the toxins produce cuffs around 
the retinal vessels, leucocytes wander 
out, and serum transudes. In the milder 
form edema of the macula is produced. 

In siderosis, the iron after having 
been converted into a soluble, diffusible 
compound makes its way into the vit- 
reous and from here it spreads to the 
structure with which the vitreous is in 
close contact. This explains why the 
ganglion-cell layer of the retina is first 
affected. The pigment found in the 
retina in iridocyclitis is, according to 
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the author’s opinion, derived from the 
ciliary body. It enters the vitreous and 
thence passes into the retina. 

In tabes, the luetic toxin enters the 
vitreous at the site of origin of the 
vitreous, and affects, therefore, first 
the peripheral part of the retina and 
the bulbar part of the optic nerve. Fur- 
thermore, the toxin spreads anteriorly 
to the iris, altering its texture and 
color by its irritation and causing con- 
traction of the iris sphincter. Methyl 
alcohol enters the vitreous to become 
oxidized into formalin and formic:acid. 
These derivative products are slow to 
disappear and have a long time to act 
upon the retina. 

Because the vitreous is a strong oxi- 
dizing agent, a hemorrhage into it re- 
tains for a long time its bright red 
color. R. Grunfeld. 


Wyburn-Mason, Roger. On some 
anomalous forms of amaurotic idiocy 
and their bearing on the relationship 
of the various types. Brit. Jour. Ophth. 
1943, v. 27, April, p. 145, and May, p. 
193. 

Twenty-seven cases of amaurotic 
idiocy are reported, ranging in age 
from 10 months to 25 years. The au- 
thor believes that two distinct types 
of the disease exist and that they are 
not related except in their similar his- 
tologic appearauices. 

The infantile type of amaurotic idi- 
ocy is regarded as mainly confined to 
Jews, has its onset before the third 
year, and is rapidly fatal. It is related 
to Niemann-Pick’s disease, lipoid 
changes being found in the liver and 
spleen and increased blood lipoids be- 
ing present in some cases. Infantile 
regarded as a 


amaurotic idiocy is 


monosymptomatic form of a general 
lipoid dystrophy of which Niemann- 
Pick’s disease is the full syndrome. 


The juvenile type of amaurotic idj 
begins usually at the age of from six 
to eight years, but sometimes as onl 
as the second year or as late as the 
twenties. It occurs, according to the 
author, chiefly in non-Jews, has , 
slower course, and occasionally shoys 
only an optic atrophy instead of macy. 


Ocy 


lar changes, the final picture resem. 
bling retinitis pigmentosa. Often only 
cerebral or retinal changes are presen, 
in older cases. There is no record oj 
the association of Niemann-Pick’s dis. 
ease with the juvenile type of amaur. 
tic idiocy either directly or in a family. 
Macular heredodegeneration is prob. 
ably unrelated to the juvenile form of 
amaurotic idiocy, because no families 
have been reported upon in which both 
diseases occurred together. Macular 
heredodegeneration appears to be in- 
herited in a dominant manner, while 
amaurotic idiocy has been shown to be 
inherited as a recessive character, 


Edna M. Reynolds. 


11 
OPTIC NERVE AND TOXIC 
AMBLYOPIAS 

McDermott, W., Webster, B., Baker, 
R., Lockhart, J., and Tompsett, R. 
Nutritional degeneration of the optic 
nerve in rats; its relation to tryparsa- 
mide amblyopia. Jour. Pharmacology 
and Exper. Therapeutics, 1943, v. 77, 
Jan., p. 24. 

The mechanism of the production of 
amblyopia which may occur in humans 
following the use of tryparsamide has 
always been obscure. It may occur 
suddenly with relatively small doses 
of the drug, and about 75 percent of 
the reactions occur within the first ten 
injections. These facts have not been 
satisfactorily explained by the concept 
of individual sensitivity. Exactly how 
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syphilis produces optic-nerve atrophy 
is not known. Tryparsamide amblyopia 
can occur in the absence of syphilis, as 
shown by Pearce in African natives in- 
ted with trypanosomiasis. There is 
asing demand for the drug in the 


fec 
incre 
latter disease. 

After producing in rats deficiencies 
of vitamin A and of several compon- 
ents of the vitamin-B complex, obser- 
vations were made of the effect of 
tryparsamide on some of the groups 
of these animals. Degeneration of the 
optic nerve occurred in rats kept on 
synthetic diets from which the vita- 
min-B complex was omitted. Tryparsa- 
mide given concurrently aggravated 
the atrophy. Other observations lead 
the authors to believe that nerve de- 
generation in completely B-deficient 
rats may be caused by absence of one 
or more of the known crystalline mem- 
bers of the group, not pantothenic acid 
alone. 

Rats kept on synthetic diets com- 
pletely free from vitamin A developed 
marked degeneration of the 
nerve; those receiving low vitamin-A 


optic 


supplements showed less degeneration. 
No degeneration was present in the 
animals kept on synthetic diets sup- 
plemented by adequate amounts of 
yeast and cod-liver oil, whether they 
received tryparsamide or not. 

F. M. Crage. 


Verma, O. P. Partial degeneration of 
the optic nerve associated with vitamin 
deficiency. Indian Med. Gazette, 1942, 
v. 77, Nov., p. 646. 

The condition, evidenced mainly by 
slow progressive loss of vision and 
temporal pallor, is not uncommon in 
young adults. The author reports his 
observations on 48 patients (20 of them 
females) ranging in age from 15 to 30 
years, Nearly one half showed angular 
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stomatitis and fissured tongue as seen 


in riboflavin deficiency. Superficial 
spots on the corneas were observed by 
slitlamp in 38 cases. Tobacco, alcohol, 
and infection were all ruled out, as well 
as neurologic etiology. 

The condition is considered due to 
dietetic deficiency. Yeast and shark- 
helped the 


liver oil earlier, milder 


cases. F. M. Crage. 
12 
VISUAL TRACTS AND CENTERS 


Boyd, E. M., Lee, B. K., and Stev- 
ens, M. E. T. Effect of optical stimuli 
on output of urine in albino rats. En- 
docrinology, 1943, v. 32, Jan., p. 27. 

Repeated optical stimuli in the form 
of short flashes of bright light at brief 
intervals caused diuresis over a period 
of three hours in albino rats. This re- 
action failed to occur if the eyes were 
removed from the rats. Injection of an 
extract from a whole pituitary gland 
rat into another rat 
diuresis. The diuretic effect 
hanced if the rat from which the pitui- 
had been obtained 


of one caused 


was en- 
tary extract was 
previously exposed to flashes of light 
from two to three hours. Neither opti- 
cal stimuli nor injection of pituitary 
extract had any effect upon the output 
of urine if the animals were previously 
made diuretic by giving them distilled 
water through a stomach tube, or by 
exposure to cold. 

The authors believe that stimuli of 
the eyes set up an impulse over an 
optico-hypothalamo-hypophysial path- 
way, thus liberating water-balance fac- 
tors from the neurohypophysis. 

R. Grunfeld. 


3urch, F. E. Ocular evidence of head 
trauma. Wisconsin Med. Jour., 1942, v. 
41, Dec., p. 1092. 
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Ocular symptoms indicating brain 
trauma are the following: ecchymosis 
and hemorrhage into the lids, conjunc- 
tiva or orbit; paralysis of extraocular 
muscles including ptosis; nystagmus; 
pupillary and field changes ; fundus and 
optic-nerve changes. The earlier the 
eye symptoms appear the graver the 
prognosis. Anisocoria with absence of 
pupillary reaction signifies cranial 
hemorrhage. Widely dilated pupils in- 
dicate a more serious trauma than fixed 
miotic pupils. The sixth nerve is most 
commonly involved. Involvement of 
the seventh and eighth nerves arouses 
suspicion of temporal-bone fracture. 
Paralysis of intrinsic branches of the 
third nerve implies a serious nuclear 
or central lesion. Total ophthalmo- 
plegia suggests fracture of or pressure 
within the orbital fissure. Late involve- 
ment of the cranial nerves suggests 
callus formation, inflammatory ex- 
udate, meningitis, aneurism, or arach- 
noiditis. Hemorrhage into the optic- 
nerve sheath is frequent. Papilledema 
occurs four to six days after a trauma. 
Injury to the anterior cranial fossa 
does not produce papilledema, but in- 
jury to the posterior fossa with closure 
of the iter produces a high degree of 
papilledema. Optic atrophy may be- 
come evident from one week to three 
months after injury. In rare instances 
both nerves are involved, pointing to a 
fracture of both foramina or the sella 
turcica, or to extensive basal hemor- 
rhage, providing syphilis has been 
ruled out. The differential diagnostic 
point between orbital and arteriove- 
nous aneurism following head trauma 
is a pulsating swelling above the inner 
canthus, which is pathognomonic of 
arteriovenous aneurism and is not pres- 
ent with orbital aneurism. 

R. Grunfeld. 


Dynes, J. B. Permanent visual-fielq 
changes in migraine. The Lahey Clinic 
Bull., 1943, v. 3, Jan., p. 92. (See Sec. 
tion 3, Physiologic optics, refraction 
and color vision.) 


Francis, W. S. An unusual case of 
compressed-air illness. United States 
Naval Med. Bull., 1943, v. 41, Jan, p. 
188. 

Compressed-air illness is the term 
now generally adopted for the malady 
formerly known as caisson disease 
bends, or diver’s palsy. A healthy 
young man was lowered to a depth of 
275 feet of water in five minutes, and 
remained at that depth four minutes, at 
the end of which time ascent by stage 
decompression was started in accord- 
ance with standard decompression 
tables. About three minutes after emer- 
gence from the chamber the man was 
amazed to find on picking up a news- 
paper that he could see the print clearly 
but that the words had absolutely no 
meaning to him. He was then put back 
into the pressure chamber at 75 pounds 
pressure and his symptoms disap- 
peared. He was next gradually decom- 
pressed, and on reaching the surface he 
was still normal and suffered no resi- 
dual disturbance. The alexia is ex- 
plained as having been caused by a 
gas bubble at the angular gyrus of the 
brain. The case illustrates treatment 
by recompression. 


J. Wesley McKinney. 


Hughes, R. H., and Couper, E. C. R. 
Oligodendroglioma in an infant of 
eight months. Archives Dis. in Child- 
hood, 1942, v. 17, Sept., p. 147. 

A midline supratentorial tumor with 
an oligodendrogliomatous center and 
a medulloblastomatous periphery oc- 
curred in an infant of eight months. Of 
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this rare combination of clinical and 
pathologic findings, the first symptoms 
were strabismus and ptosis of the left 
eye. Gertrude S. Hausmann. 

Nathan, P. W., and Turner, J. W. A. 
The efferent pathway for pupillary con- 
traction. Brain, 1942, v. 65, Dec., pp. 
343-351. 

In this paper evidence is presented 
to show that there must be two sepa- 
rate pathways for efferent pupillocon- 
strictor fibers. It is generally agreed 
that these fibers leave the third nerve 
nucleus, run with the nerve to the in- 
ferior oblique muscle, enter the ciliary 
ganglion, and are distributed to the 
globe by way of the short ciliary 
nerves. If this is the only pathway by 
which constrictor fibers reach the 
sphincter, it follows that complete in- 
terruption of this pathway will result 
in a pupil that reacts to neither light 
nor convergence. Several cases are pre- 
sented from the literature, with rec- 
ords of. recent which 
seemed to show peripheral damage to 
the third nerve. All the cases presented 


war wounds 


either dilated or constricted pupils in 
one eye which failed to react to light 
or darkness directly or consensually, 
but reacted normally to accommoda- 
tion and convergence. No certain sec- 
ond pathway from third nerve to iris 
sphincter has been demonstrated, but 
the evidence from these cases points 
to its existence, 


J. Wesley McKinney. 


Scheffler, M. M. Visual loss follow- 
ing distant hemorrhage. Arch. of 


Ophth., 1943, v. 29, March, pp. 449-456. 

Visual disturbances following hemor- 
thage from any source are of two 
varieties. The first is purely functional, 
generally 


following closely after a 
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hemorrhage, and probably due to ane- 
mia of the brain or retina, although no 
fundus changes are seen and the dis- 
turbance is usually transient. The sec- 
ond type comes on later, is more seri- 
ous, but fortunately quite infrequent. 
The visual loss usually occurs in a 
patient having some physical disease 
and is more frequent when there are 
recurrent hemorrhages than when 
there is a single large hemorrhage. 
Visual loss only rarely occurs in a 
person in good health, no matter how 
profuse the hemorrhage. 

Causation has been variously attrib- 
uted to anoxemia of the tissues, toxins, 
anemia, or edema. When the patient 
is given transfusions the anemia is re- 
lieved, and as the edema disappears 
restoration of vision occurs. The addi- 
tion of the toxic factor keeps the condi- 
tion from remaining reversible, and a 
degenerative process develops in the 
ganglion cells. 

Clinically the patient first complains 
of blurred vision three to eight days 
after the hemorrhage. The longest in- 
terval has been 18 to twenty days. All 
forms of field change are reported, a 
lower-field defect being the most com- 
mon, When improvement occurs, its 
appearance varies with the time of the 
hemorrhage. When the visual disturb- 
ance occurs with the hemorrhage, im- 
provement results in 22 percent of the 
cases; within 12 hqurs, in 71 percent; 
in 12 hours to ten days, in 41 percent; 
after ten days, in 50 percent. The 
amount of improvement is often dis- 
couraging. The treatment is to combat 
the bleeding and to give transfusions. 

A case is reported of a 43-year-old 
man who had a hematemesis of 12 
hours duration resulting from a peptic 
ulcer. The red blood count was reduced 
to 1,700,000 and the hemoglobin con- 
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tent to 31 percent. In spite of imme- 
diate repeated transfusions to combat 
retinal ischemia, the patient developed 
retinal hemorrhages and edema of the 
discs on the tenth day. One month 
after onset of the bleeding the vision 
was 20/13 in one eye and 2/200 in the 
other. There was restriction of the 
visual fields. (Fields, reterences.) 
Ralph W. Danielson. 


13 
EYEBALL AND ORBIT 


Porter, C. T. Orbital infections. An- 
nals of Otology, Rhin., and Laryng., 
1942, v. 51, Sept., p. 780. 

Orbital infection may be caused by 
furuncle or carbuncle, injury to the 
face, infection from teeth, or sinus in- 
fection. In the last the infection may 
be carried into the orbit by venous 
thrombosis, thrombophlebitis, or direct 
extension. Differential diagnosis from 
other conditions, such as osteomyelitis, 
cavernous-sinus thrombosis, and hem- 
orrhage into the orbit, is discussed. 

With orbital infection the patient 
should be hospitalized and X-rayed, 
cultures should be made, and sulfadia- 
zine treatment should be immediately 
instituted. The blood level should be 
kept at 10 to 20 mg. per 100 c.c. If the 
culture shows beta-hemolytic strep- 
tococcus, sulfanilamide is to be substi- 
tuted. If after 48 hours there is no 
evidence of improvement surgical in- 
tervention is necessary. If marked 
edema of the lid, exophthalmos, and 
limitation of motion are present, and 
there is danger to vision, operative 
measures are indicated as soon as a 
proper blood level of sulfadiazine has 
been obtained. If the orbital infection 
was caused by sinus infection, radical 
exenteration of the ethmoidal sinus 
and removal of the floor of the frontal 
sinus are indicated. R. Grunfeld. 
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Woods, A. D. Pulsating €xophthal. 
mos. Jour. lowa State Med. Soc, 1943 
v. 33, Feb., p. 49. 

The following are the principal 
causes of pulsating exophthalmos: Tup- 
ture of the carotid artery into the 
cavernous sinus, aneurysm of the inter- 
nal carotid artery in the cavernoys 
sinus, aneurysm of the ophthalmic ar- 
tery within and without the orbit, and 
tumors within and without the orbit 
Carotid-cavernous arteriovenous aneu- 
rysm is by far the commonest Variety, 
caused in the great majority of cases 
by trauma. Disease of the vascular sys. 
tem predisposes. 

The pathogenesis of pulsating ex. 
ophthalmos is dependent on increased 
pressure within the cavernous sinus 
with consequent stasis in the ophthal- 
mic vein. This venous stasis is seen as 
dilated conjunctival veins with redness 
and edema of the conjunctiva and eye- 
lids, proptosis, extraocular muscle 
paralysis, and distended retinal veins 
with edema of the disc and hemor- 
rhages. The outstanding feature is the 
pulsation and bruit. The pulsation may 
be felt in and about the eye. The bruit 
may be heard about the eye, forehead, 
or temple. The treatment is usually 
carotid ligation, complete or partial, 
immediate or gradual, depending on 
the age of the patient and the state of 
the blood vessels. 

The author reports spontaneous cure 
in the case of an 87-year-old woman 
whose pulsating exophthalmos resulted 
from a fall. J. Wesley McKinney. 


14 
EYELIDS AND LACRIMAL APPARATUS 


Guy, L. P. Surgical construction of 
a lacrimal passage. Arch. of Ophth., 
1943, v. 29, April, pp. 575-577. 


The author reports the case of a ten- 
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year-old girl with epiphora of the left 
eye since birth. Both the upper and 
lower puncta were absent and dissec- 
tion demonstrated complete absence of 
the lacrimal sac, the canaliculus, and 
other structures of the lacrimal pas- 
sage. There was an abnormal spur of 
bone in the lacrimal fossa. An artificial 
lacrimal passage was produced in an 
ingenious manner. An incision was 
made over the lacrimal fossa as for a 
dacryocystorhinostomy. An opening 
was made through the bone into the 
middle fossa. A passage 3 mm. in di- 
ameter was then made from the nasal 
opening to the site where the lower 
punctum would normally have been. 
A graft of mucous membrane was 
taken from the lip and stitched to a 
hollow 2-mm. rubber catheter, This 
catheter was inserted into the passage 
and anchored in such a way that the 
mucous-membrane graft lined the en- 
tire passage. One end of the tube was 
brought out through the new opening 
where the lower punctum should have 
been and the other end was pulled 
through the nostril. When the rubber 
tube was removed on the sixth day, the 
artificial passage had been completely 
lined by mucous membrane. This pas- 
sage has remained patent, and after 
two years it appears to function at 
least 75 percent as well as a normal 
tear apparatus. (Illustration.) 
John C. Long. 


Julianelle, L. A., and James, W. M. 
Molluscum contagiosum of the eye, its 
clinical course and _ transmissibility, 
and the cultivability of the virus. Amer. 
Jour. Ophth., 1943, v. 26, June, pp. 565- 
571. (One table, one black and white 
plate, references.) 


Wiener, Alfred. Simple procedure for 
relief of entropion. Arch. of Ophth., 
29, April, p. 634. 


1943, v. 
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For those patients in whom opera- 
tive treatment for entropion is unde- 
sirable, the author suggests a method 
of treatment. This consists in a device 
so attached to the lower rim of a spec- 
tacle frame that slight pressure is 
exerted on the lid, everting it. The de- 
vice does not annoy the patient and 
can hardly be seen. The author reports 
on its highly successful application in 
one case, John C. Long. 


15 
TUMORS 


Benedict, W. L., and Parkhill, E. M. 
Glioma of the retina in successive gen- 
erations. Amer. Jour. Ophth., 1943, \ 
26, May, pp. 511-521. (4 case reports, 
6 illustrations, extensive bibliography.) 


Burch, F. E. Malignant melanomas 
of the uvea and their prognosis. Min- 
nesota Med., 1943, v. 26, Feb., p. 208. 

Microscopic extension of tumor cells 
along emissary and nerves, 
with macroscopic penetrations of the 
sclera, were found in 22 instances out 
of a series of 113 cases. Nevertheless 
actual recurrence in the orbit has de- 
veloped in only six cases. The author 
believes that nature provides some 
systemic resistance, phagocytic or 
chemical destruction locally, to pre- 
vent metastasis or local recurrence. 
Since a dosage of radiation which 
might destroy tumor cells must simi- 
larly damage healthy adjacent tissues, 
the blood supply, and natural resist- 
ance, one must expect an unfavorable 
sequence to the prophylactic use of 
irradiation. 

The author treated two cases with 
radium, and 35 cases with X-ray irra- 
diation, using 1500 r in divided doses 
for 15 days. The eyes were not enu- 
cleated until a month after irradiation. 
The dosage was sufficient, since sev- 
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eral cases showed contraction of orbi- 
tal tissues. The results are thought to 
prove definitely that prophylactic ra- 
diation therapy is valueless for the 
purpose of arresting growth, prevent- 
ing metastasis, or improving the prog- 
nosis. R. Grunfeld. 


Camp, W. E. Prognosis of malignant 
melanomata of the uvea from the 
standpoint of pathogenesis, cytology, 
and fiber content. Minnesota Med., 
1943, v. 26, Feb., p. 210. 


The author compared the malignancy 
of the melanomas on the basis of cell 
types and fiber content. Following-up 
ninety cases he found that the spindle- 
cell melanoma had the best prognosis 
to survive the enucleation for five 
years; next the mixed cell; then the 
epithelioid type; and most malignant 
were the melanomas with fascicular- 
type cells. These statements compare 
well with the findings of Callender, the 
originator of this classification, with 
the exception that the latter found the 
epithelioid-cell sarcomas the most ma- 
lignant. 

With a modification of Foot’s stain, 
Camp impregnated the tumors with 
silver salts to show the argyrophile 
reticulum, According to Callender and 
Wilder, most malignant are those tu- 
mors which have no fibers among the 
tumor cells. The prognosis improves in 
proportion to the increase of fibrous 
areas in contrast to fiberless areas, and 
the best prognosis, the least mortality, 
pertain to those tumors which show 
fibers among the tumor cells through- 
out all areas. R. Grunfeld. 


Kahler, J. E., Wallace, W. E., Irvine, 
R., and Irvine, A. R. Leiomyoma of 
iris. Arch. of Ophth., 1943, v. 29, March, 
pp. 479-484. 


Neoplasms of the iris are of infre. 
quent occurrence, and leiomyomas are 
rare. Furthermore, not all the tumors 
described as leiomyomas are acceptable 
as.such, since without special stains 
it is often impossible to differentiate 
this tumor from non-pigmented mela. 
noma, The authors report a case in 
46-year-old white woman. The tumor 
appeared .to have arisen directly from 
the dilator pupillae muscle, and there. 
fore to be of epiblastic origin. This cage 
is only the seventh in the literature 
None of the cases has shown metas. 
tasis, and it is concluded from avail. 
able reports, and from the present Case, 
that leiomyoma of the iris is a benign 
tumor and is susceptible to local re. 
moval. (4 figures, references.) 

Ralph W. Danielson. 


“Reese, A. B. Precancerous melanosis 
and the resulting malignant melanoma 
(cancerous melanosis) of conjunctiva 
and skin of lids. Arch. of Ophth., 1943, 
v. 29, May, pp. 737-746; also Trans, 
Amer, Ophth. Soc., 1942, v. 40, p. 224. 

Precancerous melanosis is a diffuse, 
nonelevated pigmentation which has a 
granular appearance, with sometimes 
slight loss of luster of the involved 
conjunctival surface. The average age 
at which it appears is from forty to 
fifty years, and the average length of 
time between its appearance and the 
malignant change is from five to ten 
years. An important characteristic is 
its diffuseness. 

Precancerous melanosis may be con- 
fused with three conditions. (1) Con- 
genital melanosis of the conjunctiva 
is a localized area of pigmentation, 
usually adjacent to the limbus, in an 
otherwise normal-appearing conjunc- 
tiva; it is present from birth or short- 
ly thereafter, undergoes no change 
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throughout life, and is due to pigment 
in the basal layer of an otherwise nor- 
mal conjunctiva. The pigment is black 
in contrast to the yellowish appearance 
of precancerous melanosis. (2) Mela- 
nosis oculi is an increase in the pigmen- 
tation of all the potentially pigment- 
bearing tissue in and around one eye 
as compared with the fellow eye. If 
the conjunctival aspect is particularly 
pronounced it may be confused with 
precancerous melanosis, but the dense 
pigmentation of the entire uveal tract 
of the involved eye as compared with 
the fellow eye serves to distinguish the 
two conditions. (3) Nevus, typically, 
can be confused with precancerous 
melanosis only when it is flat, diffuse, 
and irregularly pigmented. It may then 
to some degree resemble an area of pre- 
cancerous melanosis, but the fact that 
the nevus has been present since earli- 
est recollection and that it is always 
to some extent elevated, with a rather 
undulating and irregular surface, 
should differentiate it. A biopsy would 
establish the diagnosis decisively. The 
author states that he has never seen a 
malignant melanoma of the conjunc- 
tiva or skin which could be said with 
certainty to have arisen from a con- 
genital nevus, 
Precancerous melanosis is inevitably 
a precancerous lesion in the earliest 
stage, and is radiosensitive in the pre- 
cancerous stage. The congenital neuro- 
genic nevus in the benign phase is not 
usually precancerous and is completely 
radioresistant. As the malignant mel- 
anoma arising from acquired melanosis 
is a different tumor from the malignant 
melanoma arising from a nevus, it 
seems advisable to use the term “can- 
cerous melanosis” to designate the 
type of malignant melanoma arising 
from acquired precancerous melanosis. 
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The author reports a series of 17 cases, 
five of which were considered to be in 
the precancerous stage. (5 photomicro- 
graphs, 2 color plates, references.) 
Ralph W. Danielson. 


Terry, T. L. Some clinical applica- 
tions of fluorescence in relation to 
melanotic pigment. Amer. Jour. Ophth., 
1943, v. 26, May, pp. 536-539. (2 photo- 


graphs, references.) See Section 1, 
General methods of diagnosis.) 
16 
INJURIES 


Alvaro, M. E. Effects other than 
anti-infectious of sulfonamide com- 
pounds on eye. Arch. of Ophth., 1943, 
v. 29, April, pp. 615-632; also Trans. 
Sec. on Ophth., Amer. Med. Assoc., 
1942, 93rd mtg. (See Section 6, Cornea 
and sclera.) 


3erens, C., and Hartmann, E. Effect 
of war gases and other chemicals on 
the eyes of the civilian population. Bull. 
New York Acad. Med., 1943, v. 19, 
May, p. 356. 

Vesicant, lung-irritating, sternuta- 
tory and lacrimatory gases are the ones 
known and expected by physicians. 
Physicians have now to reckon with 
new unknown gases, for instance he- 
molytic gas which was considered as a 
possibility in 1939. The immediate 
treatment of all gas and chemical in- 
juries of the eyes ts irrigation of the 
conjunctival sac with water or sterile 
salt solution. Immediate instillation of 
light liquid petrolatum is recommend- 
ed, but this is contraindicated in mus- 
tard-gas burns. Most important is the 
sterility of the applied solution and 
instruments, as the principal danger of 
war gas injuries lies in secondary in- 
Such infection should be 
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treated with a mild silver-protein or 
sulfadiazine solution or ointment. No 
ointment should be used in the first 
few days following mustard burns. 
Gertrude S. Hausmann. 


Carlisle, J. M., and Gibson, A. Treat- 
ment of burns and foreign bodies of 
the eye. Jour. Med. Soc. New Jersey, 
1943, v. 40, March, p. 89. 

The importance of proper and quick 
treatment of foreign bodies and burns 
of the eye is stressed. First-aid instruc- 
tions should be given. For acid burns, 
a buffer 2-percent solution of sodium 
bicarbonate should be instilled until a 
neutral reaction is found on testing the 
secretion in the fornices. For alkali 
burns the buffer solution consists of 
acetic acid 2.5 gm., sodium acetate 3 
gm., sodium chloride 4.5 gm., and dis- 
tilled water 1,000 c.c. This solution 
should be instilled every three to five 
minutes for thirty to fifty minutes, and 
the reaction of the secretion in the 
fornices should be tested. For alkaloid 
burns 3-percent solution of sodium 
thiosulfate should be instilled every 
three to five minutes for thirty to fifty 
minutes. For lime burns a 4-percent 
solution of ammonium tartrate has 
been recommended. 

Gertrude S. Hausmann. 


Harding, Glen F. Repeated place- 
ment of foreign bodies in inferior 
fornix. Arch. of Ophth., 1943, v. 29, 
March, pp. 486-487. 


The author reports the case of a 
15-year-old girl who had been placing 
pieces of glass in the inferior fornix of 
the left eye, so that 16 splinters of such 
glass were removed at five visits dur- 
ing a period of 22 days. Surprisingly 
little irritation and no permanent dam- 
age were produced. The patient was 
referred to a psychiatrist. (One illus- 
tration. ) Ralph W. Danielson. 
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Rigdon, R. H., Ewing, F., and Tate 
A. Effects of infra-red irradiation a 
the tissues of the rabbit. Amer. Jour 
Path., 1943, v. 19, May, pp. 517-523. 

The pathologic changes that occur in 
the rabbit following application of 
infrared radiation to the skin are de- 
scribed. These are characterized py 
extensive necrosis and ulceration, Le. 
sions are present in the skin, muscles 
stomach, intestines, spleen, liver 
lungs, brain, bone marrow, and eyes. | 

In the eyes the epithelial cells of the 
cornea were frequently found infiltrat. 
ed with polymorphonuclear leukocytes, 
The cells in the retina also showed 
degenerative changes and leukocytes 
infiltrated the area. The lens frequently 
appeared opaque in the rabbits that 
lived for several hours after application 
of the light. (2 plates.) 

T. E. Sanders. 


Stallard, H. B. War surgery of the 
eye. Brit. Med. Jour., 1942, Nov. 28, 
p. 629. 

The writer discusses the reasons for 
removing by the posterior route intra- 
ocular magnetic foreign bodies arising 
from war missiles, and describes the 
operative technique. Among the ad- 
vantages of the posterior route are the 
following: (a) One avoids the damage 
to the ciliary body, iris and lens which 
is inevitable in extraction of these 
large, rough, irregular foreign bodies 
by the anterior route. The metals 
which compose the casing of shells, 
grenades, and mines are either non- 
magnetic or of low magnetic quality. 
In many cases the terminal of the 
giant magnet has to be placed as near 
as possible to the foreign body to be 
effective. (b) In cases in which the 
foreign body proves nonmagnetic the 
opening in the sclera may be used for 
the passage of forceps or a fine wire 
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snare. (c) There is less postoperative 
disturbance of the eye than with use of 
the anterior route. 

In summarizing the ophthalmic pro- 
cedures in the campaign of the West- 
ern Desert the interesting statement is 
made that “the delay of 6 to 14 days in 
giving appropriate surgical treatment 
to those wounded during the early 
phases of the campaign did not seem 
to have jeopardized the future of the 
eve.” It was difficult to assess the pro- 
tective value, if any, of the British steel 
helmet so far as the eyes were con- 
cerned. Major Ascroft of the Mobile 
Neurological Unit prepared a 
posite photograph based on a radio- 
graph of a soldier’s skull when wear- 
ing in turn a British and an Italian 
steel helmet. On this radiograph were 
marked the sites of 150 penetrating 
wounds of the skull, of which 65 fell 
below the level of the British helmet 
but were covered by the Italian helmet. 
It seemed likely that the Italian helmet 
would protect the eyes from metal 
splinters flying as low as 90° from the 
vertical on either side. There was a re- 


com- 


markable concentration of wounds 
about the frontal area. 

The author’s operative technique is 
illustrated by two drawings. An im- 
portant feature in case of scleral 
wounds either over the posterior part 
of the pars plana of the ciliary body or 
between the ora serrata and the equa- 
tor is one or two applications of sur- 
face diathermy, 70 to 80 ma. for five 
seconds, over the wound so as to ex- 
tend just beyond its limits. This effects 
contraction and hardening of the sclera, 
and incidentally reduces the size of the 
wound. Its purpose is to produce hem- 
ostasis of the sclera and underlying 
uveal tract and to insure subsequent 
chorioretinal adhesions where the for- 
eign body tears through these mem- 
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branes on leaving the eye. Loss of vit- 
reous is minimized by turning the head 
and eye so that the scleral wound lies 
uppermost. 

The writer concludes with the im- 
pressive statement that “to date, vitre- 
ous loss has never occurred and the 
eyes have shown no postoperative ex- 
acerbation of inflammation.” He de- 
scribes a simple method of X-ray local- 
ization of intraocular fragments in 
the absence of elaborate apparatus. 
The method depends upon the position 
of the foreign body in relation to a 
silver ring of known diameter fitting 
exactly the corneoscleral junction and 
fastened to it by conjunctival sutures. 
Pictures are taken from various an- 
gles. The technique and interpretation 
of the radiograph are described in 
minute detail. Jerome B. Thomas. 


Town, A. E. Metal eye protector. 
Arch. of Ophth., 1943, v. 29, April, p. 
633. 

A metal eye protector devised for 
military purposes is described. It con- 
sists of two steel eye cups with cross 
stenopeic slits. The cups are held to- 
gether by a cross bar, which can be 
adjusted to regulate the interpupillary 
distance. The edge of the cups is sur- 
rounded by soft rubber, which fits 
closely around the eyes. An elastic 
headband holds the device in place. 
The protector has little weight and can 
be folded to carry in the pocket. It re- 
duces the daylight by 84 percent, hence 
is of value as a sun glass. This device 
has been adopted by the Russian gov- 
ernment. (One illustration.) 

John C. Long. 


Warren, Shields. Effects of radiation 
on normal tissues. 10. The eye. Arch. 
of Path., 1943, v. 35, Feb., pp. 304-312. 

In this review of the literature re- 
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garding the effects of radiation on the 
normal eye, practically all of the ma- 
terial discussed is experimental. The 
severe destructive action of roentgen 
rays on the structures of the anterior 
segment was recognized very early 
(1897). Although there is little differ- 
ence in the sensitivity of the tissues of 
the anterior segment, the conjunctiva 
reacts first, followed by the cornea and 
then the iris. These reactions are elicited 
by smaller doses than are required for 
a dermatitis and the latent period is 
shortened. The lesions noted are usu- 
ally mucopurulent conjunctivitis, in- 
terstitial keratitis, and atrophy of the 
iris with slight iritis. The adult animal 
lens is very resistant to radiation, but 
in the lens of the embryo or young ani- 
mal lenticular opacities are usually pro- 
duced. The posterior segment is rarely 
involved. (Bibliography.) 
T. E. Sanders. 


17 
SYSTEMIC DISEASES AND PARASITES 


Fite, S. L. Leprosy from the histolo- 
gic point of view. Arch. of Path., 1943, 
v. 35, April, pp. 611-644. 

In a general review of the micro- 
scopic lesions of leprosy as found in 
the various organs, a short discussion 
of the eye lesions is included. Direct 
extension of the leprous lesions of the 
skin to the conjunctiva and then to the 
cornea is probably the most important 
mechanism in ocular involvement. Ker- 
atitis punctata superficialis leprosa de- 
pends on spread of the bacilli between 
the lamellae, the bacilli being chiefly 
intracellular. In spite of localized in- 
filtrations the cornea tends to remain 
avascular. 

The bacilli may along the 
ciliary nerves to the ciliary body and 
iris, although these tissues may also 
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be involved through hemotogenoys 
spread. The lesions in the anterior 
uveal tract tend to become gTanulo- 
matous. Any involvement of the pos- 
terior segment is very rare. 


T. E. Sanders, 


Gifford, S. R., and Konné, M. Filarig 
loa removed from upper lid. Arch, of 
Ophth., 1943, v. 29, April, pp. 578599 

One of the authors (M. K.) had lived 
in Equatorial Africa in an area heavily 
infested with filaria loa. In 1936 he had 
shown an eosinophile count of 12 to 
16 percent, but not until 1938 did he 
develop clinical signs of infestation. 
consisting of-transient swelling of one 
arm. In April, 1940, in Chicago, a worm 
was seen moving beneath the bulbar 
conjunctiva. This was observed for 
about eight hours, after which the par- 
asite disappeared. On many occasions 
thereafter tender swellings were noted 
in various parts of the body. In May, 
1942, the worm could be seen moving 
beneath the skin of the right upper lid. 
After injecting 4 percent procaine solu- 
tion to inactivate the worm and then 
fixing it with a suture, the skin was 
incised and the parasite grasped and 
removed. The worm was of the size 
of a piece of surgical catgut and about 
3 cm. long. It was identified as an 
adult female filaria loa. The lid became 
quite swollen from the liberation of 
toxic material from the worm. This 
condition subsided in two days. Swell- 
ing has since appeared in other locali- 
ties, indicating the presence of another 
parasite. No microfilaria were found at 
any time, demonstrating that the para- 
sites were all female hence incapable 
of reproducing within the host. Other 
worm infestations are discussed. (3 il- 
lustrations, references.) 

John C, Long. 


eye 
p.1 
tio 
pre 
the 
la 
Th 
753 
scl 
tio 
diz 
Ja 
tip 
ne 
mi 
pe 
N 
Ca 
2 
ac 
vi 
f 
u 
t 
1 
( 


Haessler, F. H. Tuberculosis of the 
eye. Minnesota Med., 1943, v. 26, Feb., 
p. 161. 

A review of the clinical manifesta- 
tions of tuberculosis of the eye, and the 
present status of immunology and 
therapy. R. Grunfeld. 


Kodicek, J. H., and Yudkin, J. Slit- 
lamp microscope in nutrition surveys. 
The Lancet, 1942, v. 143, Dec. 26, p. 
753, (See Section 6, Cornea and 


sclera. ) 


Larkin, B. J. The ocular manifesta- 
tions of multiple sclerosis. Jour. In- 
diana State Med. Assoc., 1943, v. 36, 
Jan., p. 26. 

The ocular manifestations of mul- 
tiple sclerosis discussed are retrobulbar 
neuritis, diplopia, nystagmus, abnor- 
mal pupillary reactions, optic atrophy, 
papillitis, and papilledema. . 

J. Wesley McKinney. 


Livingston, P. C., and Bolton, B. 
Night visual capacity of psychological 
cases. The Lancet, 1943, v. 244, Feb., 
27, p. 263. 


The processes concerned in dark 
adaptation, or more broadly night 
visual-capacity, are known to vary 


from time to time in healthy individ- 
uals. There is little doubt that some of 
the responses elicited during research 
into nutritional conditions as they af- 
fect the visual threshold can be ex- 
plained as individual variations. 

A study of the night visual-capacity 
of inpatients of an eye, ear, nose, and 
throat hospital suggests that the ap- 
parent inconsistency of some of the 
visual results obtained from examina- 
tion of the visual threshold in dietet- 
ically deficient subjects may in part be 
due to varying attitudes of mind. Fifty 
psychologic cases were studied and 
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compared with fifty normals. The psy- 
chologic states were mainly anxiety 
(with or without complaint of night 
blindness), depression, and hysteria. 
The psychologic cases recorded a defi- 
nitely lower score than the normals. 
It is suggested that some of the varia- 
tions in night visual-capacity in healthy 
people may depend on lesser degrees 
of difference in mental makeup. 


J. Wesley McKinney. 


Loomis, G. L. Ocular manifestations 
of some constitutional disturbances. 
Minnesota Med., 1942, v. 25, Oct., p. 
797. 

The diagnostic importance of sudden 
visual changes and contraction of vis- 
ual fields is discussed. Five cases are 
reported, three of them alcohol and 
tobacco amblyopias, one myasthenia 
gravis, one diabetes not previously dis- 
covered. In all these cases the diagnosis 
had been missed at first because only a 
routine refraction test had been made. 


Gertrude S. Hausmann. 


Lurie, L. A., and Levy, S. Laurence- 
Moon-Biedl syndrome. Jour. Pediat- 
rics, 1942, v. 21, Dec., p. 793. 

Two cases of “incomplete” Lau- 
rence-Moon-Biedl syndrome are dis- 
cussed. The authors contend that this 
so-called syndrome is only one of many 
forms of heredofamilial deviation. 
Among the most frequent hereditary 
symptoms are retinitis pigmentosa, 
obesity, hypogenitalism, mental retar- 
dation, and polydactylism. The two 
cases reported show deafness of nerve 
type. The electroencephalographic 
findings as well as the results of the 
androgen, audiometer, and develop- 
mental tests are reported for the first 
time in relation to this condition. 


Gertrude S. Hausmann. 


Us 
lor 
lo- 

DOs- 
S. 
aria 
. of 
82, 
ved 
‘ily 
ad 
to 
he 
on, 
ne 
rm 
ar 
or 
ir- 
ns 
y, 


McDermott, W., Webster, B., Baker, 
R., Lockhart, J., and Tompsett, R. 
Nutritional degeneration of the optic 
nerve in rats; its relation to tryparsa- 
mide amblyopia. Jour. Pharmacology 
and Exper. Therapeutics, 1943, v. 77, 
Jan., p. 24. (See Section 11, Optic nerve 
and toxic amblyopias.) 


Petersen, W. F. Weather and ocular 
pathophysiology. Arch. of Ophth., 
1943, v. 29, May, pp. 747-759. 

In recent years Duggan has been 
proposing the idea that much ‘ocular 
disease is directly or indirectly pro- 
duced by vascular dysfunction and that 
this in turn can be precipitated by 
changes in the weather. Changes in the 
weather involve a fundamental differ- 
ence in the air mass in which human 
beings exist. Polar air is diametrically 
opposite to tropical air in its character 
and in its demands on the human or- 
ganism. The former is heavy, cold, 
clear, and dry. The organism seeks to 
shut itself off from the unfavorable 
effects of the cold by a sympathicotonic 
phase, with increased arteriolar tone, 
sugar mobilization, and relative alka- 
linity. Tissues, especially peripheral 
tissues become relatively anoxic. The 
tissue status the 
metabolic products of anoxia begin to 
enter the circulation; the organism is 
then stimulated or may go on to fa- 
tigue. Tropical air is warm, moist, and 
lighter in weight, and its effects are 
opposite to those of polar air. 

This paper includes a study of the 
relation of weather to a series of 13 
cases of iritis, iridocyclitis, episcleritis, 
choroiditis, and retrobulbar neuritis, 
associated with multiple sclerosis. The 
author concludes that any extreme in 
the environmental situation, whether 
toward cold or undue heat, is apt to 
find reflection in clinical symptoms. 


is reversed when 
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While any of the environmenta| fac. 
tors—for example, trauma, Sensitiza. 
tion, emotion, infection—may act as a 
precipitating force, the weather epi. 
sode is the most common of the energy 
impacts that are effective, for the bi. 
ologic effect is apt to be prolonged, (14 
meteorograms, references.) 


Ralph W. Danielson. 


Rosner, A. A. Unit reaction states ip 
oculogyric crises. Amer. Jour, Psy. 
chiatry, 1942, v. 99, Sept., p. 224. ~ 

The oculogyric crisis in epidemic 
encephalitis is characterized by recur- 
rent episodes of concomitant ocular 
fixation during which the eyes are 
turned upward or laterally. It is con- 
sidered a paracortical disturbance in 
which the disorder of motility retains 
its functional relationship to the total 
cortical organ. Although the normal 
cortical activity in other spheres is 
abolished, large segments of the cor- 
tical association system are preserved 
functionally intact. Abnormal psychi- 
atric patterns are associated with the 
oculogyric crises. These patterns re- 
tain their identity from spell to spell, 
representing dissociated psychophys- 
iologic entities capable of reactivation 
as unit structures. For this reason they 
may be called unit reaction states. 


R. Grunfeld. 


Thygeson, Phillips. Viruses and 
virus diseases of eye. 2. Viruses of ocu- 
lar importance. Arch. of Ophth., 1943, 
v. 29, March, pp. 488-508, and April, 
pp. 635-661. 

This is the second paper of a series 
on the subject, published as an oph- 
thalmic review of the literature by an 
author who has himself done consider- 
able work on the problem. Thygeson 
introduces this second paper by stating 
that the eye is subject to major or 
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minor involvement in many of the 
known virus diseases. The viruses of 
inclusion blennorrhea, herpes simplex, 
and herpes zoster have their most im- 
portant localization in the eye, whereas 
the viruses of variola, vaccinia, and 
lymphogranuloma venereum only rare- 
ly affect the eye. A large number have 
minor ocular localizations; among 
these being the viruses of psittacosis, 
dengue fever, foot and mouth disease, 
rabies, lymphocytic choriomeningitis, 
and canine distemper, It is quite con- 
ceivable that other vague eye condi- 
tions may be due to viruses. 

A most instructive diagram depicts 
the selective major and minor localiza- 
tion of the various viruses in the differ- 
ent parts of the eyeball. The author 
discusses the cultural properties of the 
viruses, and ocular effects, in variola 
and vaccinia, herpes simplex, herpes 
zoster, molluscum contagiosum, com- 
mon wart, measles, lymphogranuloma 
venereum, trachoma, inclusion con- 
junctivitis, foot and mouth disease, 
mumps, dengue fever, sandfly fever, 
louping ill, and other diseases. Ocular 
diseases of suspected virus causation 
are: acute follicular conjunctivitis of 
Beal, chronic follicular conjunctivitis, 
ocular pemphigus, dermatitis herpeti- 
formis, superficial punctate keratitis, 
epidemic and other types of keratocon- 
junctivitis, chronic catarrhal conjuncti- 
vitis, and erythema multiforme. Ani- 
mal examples of virus diseases with 
ocular manifestations are periodic oph- 
thalmia of horses, infectious myxoma- 
tosis of rabbits, and canine distemper. 
A table is given showing the confirma- 
tory laboratory procedures for suspect- 
ed cases. (Extensive bibliography, one 
diagram, 9 and 
drawings. ) 


photomicrographs, 
Ralph W. Danielson. 


Verma, O. P. Partial degeneration of 
the optic nerve associated with vitamin 
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deficiency. Indian Med. Gazette, 1942, 
v. 77, Nov., p. 646. (See Section 11, Op- 
tic nerve and toxic amblyopias. ) 


Wright, R. E. Deficiency disease and 
academic evidences of subnormal vita- 
min metabolism. Brit. Med. Jour., 1942, 
Dec. 19, p. 723. 

The war with its food-restriction and 
black-out conditions has focused atten- 
tion on vitamins until the public and 
medical profession have become almost 
hysterically vitamin-minded. This state 
of affairs is largely due to the prema- 
ture booming of experimental observa- 
tions. The clinician uses vitamins for 


many affections and acclaims_ their 
value by post-hoc arguments. The 


writer calls attention to the advantages 
of the study of vitamin deficiency in 
great areas such as China, Russia, and 
India, where the manifestations are ex- 
tensive and indeed constitute a familiar 
everyday problem. 

Night-blindness is the only subjec- 
tive symptom of vitamin-A deficiency 
until the later stages of the disease 
syndrome. Frankly predominant vita- 
min-A deficiency is common in India 
in the Madras Presidency, with a pop- 
ulation greater than that of England 
and Wales. Its manifestations differ in 
children and adults and the writer has 
long urged that it is the greatest cause 
of blindness in South India, on account 
of the associated keratomalacia. The 
latter term is commonly used through- 
out the Far East for the whole syn- 
drome, which emphasizes the import- 
ance of this complication. The com- 
monest and perhaps earliest sign is 
smokiness of the conjunctiva. Former- 
ly the writer considered hemeralopia 
the earliest. This conjunctival sign is 
well recognized in China but not in 
Britain. It is also called “phrynoder- 
ma” by certain writers and is reported 
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as present in 14 percent of the children 
of the poor in certain groups of South 
India. Either this sign or hemeralopia 
may be absent in cases which are other- 
wise clinical examples of frankly pre- 
dominant vitamin-A deficiency. “That 
fact is enough in itself to show what a 
false emphasis has been placed on the 
connection between vitamin-A metab- 
olism and variations in night vision 
here (Britain) since the war began.” 
In discussing photometric methods the 
author quotes with approval Jung’s re- 
mark (1938) that a more critical eval- 
uation of the results of photometric 
testing is required before final conclu- 
sions can be drawn on either the inci- 
dence of subclinical forms of vitamin-A 
deficiency or the effect of therapeutic 
measures on the results of such tests. 
The application of Jung’s ideas on poor 
dark-adaptation to recent work in 
Britain would in Wright’s opinion 
show that in “conditions influenced by 
so many uncontrolled variables the 
readings are completely determined by 
chance.” In South India night blind- 
ness does not constitute a labor prob- 
lem nor interfere with night work to 
any extent. 

In considering the subject of night 
vision in the Army the author divides 
poor dark-adaptation into three types: 
(1) Psychologic disturbances, which 
are a frequent and serious cause of 
poor night vision. This form of psycho- 
neurosis has received a considerable 
impetus from the publicity campaign 
concerning the benefits of vitamin A in 
night vision. The evil effects of the 
campaign are enormous and the term 
night blindness has attained a sugges- 
tion value analogous to that of “shell- 
shock” in the last war. (2) The patho- 
genic type due to well known patho- 
logic ocular conditions. (3) The physi- 
ologic group in which the poor night 
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vision may be regarded as a Variation 
in dark-adaptation at one end of the 
physiologic curve. This function is in- 
fluenced by many factors, both indi. 
vidual and racial. It is not a Vitamin-| 
problem and will not be solved by “fol. 
lowing the carrot.” 

Criticism is likewise applicable to re. 
cent activities in connection with vita. 
mins B-complex and C. To attempt to 
assess B, deficiency mainly by means 
of minor variations in the capillary 
loops at the corneal margin (Syden- 
stricker and others, 1940) is futile ip 
wartime. The processes of biologic 
oxidation with which the vitamins are 
eventually concerned are interdepend- 
ent and overlap, just as the clinical eyj- 
dences of deficiency overlap. This fact 
leads to important abstruse fields of 
chemical inquiry. Such investigations 
and mass biochemical observations, es- 
pecially in children, will doubtless af. 
ford information which may be of use 
in postwar reconstruction. (16 refer- 
Jerome B. Thomas. 


ences). 
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HYGIENE, SOCIOLOGY, EDUCATION, 
AND HISTORY 
Alvaro, M. E. Aspects of Brazilian 
ophthalmology. Amer. Jour. Ophth, 
1943, v. 26, May, pp. 474-479. 


Berinstein, Benjamin. Employment 
for the blind. Outlook for the Blind, 
1943, v. 37, Jan., p. 17. 

Estimates in percentages of employ- 
able blind persons are said to vary be- 
tween five and forty. Since no factual 
material has been found to support any 
of these estimates, the author, in his 
article, confining himself to cases 
whose visual acuity does not exceed 
20/200 with correcting lenses (proper 
consideration being given to field de- 
fects), attempts to arrive at sensible 


defit 
disc 
B 
in t 
Sur 
(Se 
frac 
F 
bat 
194 
( 
bat 
do 
int 
rea 
lov 
aft 
rec 
dat 
inc 
th 
po 
In 
fix 
in 
TO 
ill 
ca 
re 
ti 
in 
be 
as 

lv 

a 

fl 

fi 


definitions of terms involved in such a 


F. M. Crage. 


discussion. 


Burch, E. P. Refraction procedures 
in the military service, The Military 
Surgeon, 1943, v. 92, March, p. 300. 
(See Section 3, Physiologic optics, re- 
fraction, and color vision.) 


Byrnes, V. A. Eye problems in com- 
bat ‘aviation. Texas State Jour. Med., 
1942, v. 38, Oct., p. 399. 

One of the biggest problems in com- 
bat aviation is night vision. The cones 
do not function in light of slightly less 
intensity than of moonlight. They 
reach their maximum sensitivity to 
low illumination in six to eight minutes 
after exposure to bright light. The rods 
require about thirty minutes to become 
dark-adapted. Dark adaptation is an 
independent process in each eye; thus 
the pilot should close one eye if ex- 
posure to light becomes unavoidable. 
In locating objects at night, central 
fixation should be avoided, so that the 
image may fall on the more sensitive 
rods, Red light should be used for 
illuminating instrument panels, be- 
cause dark adaptation is not lost under 
red light. Blue light can be seen ten 
times as far as red light of the same 
intensity. It is essential that oxygen 
be used at all altitudes over 5,000 feet, 
as oxygen deprivation produces a de- 
creased retinal sensitivity to low il- 
lumination. The necessity of a diet 

adequate in vitamin A is stressed for 
flying personnel. The importance of the 
form and the shade of the goggles is 
pointed out. 
Gertrude S. Hausmann. 


Chance, Burton. Bishop Berkeley 
and his use of tar water. Annals of 
Med. History, 1942, v. 4, Nov., p. 453. 


In January, 1729, George Berkeley, 
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Dean of Derry, of the Church in Ire- 
land, writer on economics, wit and 
poet, mathematician, and benevolent 
friend and would-be healer of the sick, 
landed at Newport, Rhode Island. His 
philosophic ideas caused a stir in the 
scientific world and he later roused the 
medical world of England by his ad- 


. vocacy of a panacea called “tar water.” 


In a philosophic book, “Siris, a chain 
of philosophic reflections and inquiries 
concerning the virtues of tar water,” 
he gives the method of preparation and 
the different uses of tar water. “In cer- 
tain parts of America, tar water is 
made by putting a quart of cold water 
to a quart of tar, and stirring them well 
together in a vessel, which is left stand- 
ing till the tar sinks to the bottom.” 
The clear water was used for small- 
ulcerations, stomach 
inflammatory 


pox, purulent 


derangements, various 
processes, pulmonary disorders, bloody 
fluxes, gout, renal disorders, and 
scurvy. The uses of tar water soon be- 
came widely known in Europe. 
Gertrude S. Hausmann, 


Chance, Burton. George Berkeley 
and “An essay towards a new theory 
of vision.” Arch. of Ophth., 1943, v. 29, 
April, pp. 605-614; also Trans. Amer. 
Ophth, Soc., 1942, v. 40, p. 43. 

George Berkeley, a native of Ireland, 
was a great thinker. “He came forth 
the most subtle and accomplished phi- 
losopher of his time; almost from dark- 
ness.” Before the age of 25 years he 
published an essay on vision. The de- 
sign of the essay was “to show the 
manner wherein we perceive by sight 
the distance, magnitude, and situation 
of objects. Also to consider the differ- 
ence there is betwixt the ideas of sight 
and touch, and whether there be any 
idea common to both senses.” Berkeley 
made no observations of the optical 
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and physiologic phenomena. The “es- 
say” is strictly a contribution to psy- 
chologic analysis of the facts of vision 
and not a deduction from physical ex- 
periments in optics or physiology. 


John C. Long. 


Dvorak, J. E. Office procedures in 
ophthalmology. Jour. Iowa State Med. 
Soc., 1943, v. 33, Feb., p. 53. 

This paper is a detailing of many of- 
fice procedures and does not lend itself 
to abstracting. 


Ferree, C. E., and Rand, G. Eye asa 
factor in wartime lighting. Arch. of 
Ophth., 1943, v. 29, March, pp. 461-478. 

There are two aspects of wartime 
lighting: lighting for efficiency in in- 
dustry and lighting for protection of 
the factory, hospital, and home. The 
chief interest in lighting for efficiency 
will probably be in industrial lighting 
to increase the speed of production. In 
general, well-diffused light should be 
used. There are some instances in local 
lighting, however, in which a higher 
visibility of the work is given by light 
that is not diffused, for example in the 
reading of a vernier scale on metal 
and in the detection of scratches or 
flaws on the surface of metals. 

In most lighting the best results can 
be obtained by providing evenly dis- 
tributed well-diffused light with com- 
plete elimination of glare and high 
brightness from the field of view and 
by supplementing this with local light- 
ing where it is needed. A most impor- 
tant aspect of good lighting, particu- 
larly where high intensities are used, 
is the elimination of glare on the work. 
Three important factors in glare are 
color of light, diffuseness of light, and 
direction or angle at which it falls 
on the work. The authors have devised 
a light to fulfil these requirements. 
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Fluorescent or tube lighting as well 
as incandescent lighting will Probably 
be used in many plants. Points to be 
considered are the color and composi. 
tion of the light and the lighting fix. 
ture. In general it may be said that 
tests of effect on welfare and comfop 
of the eye, such as have been made 
for incandescent lighting, have not ye 
been made for fluorescent lighting 
Tests have shown, however, that it js 
not safe to tinker with the color ang 
composition of light without an ade. 
quate checking up of its effect on the 
eye. The eye has developed under day- 
light, and it has been abundantly shown 
by use and by test that daylight is the 
best for it. If there is to be any devi- 
ation, the eye is more comfortable with 
light deviating toward yellow and or. 
ange than toward the green and blue. 
Fixtures for the fluorescent tube are 
as yet in a crude stage of develop- 
ment. In the preparation for war more 


stress is being laid on mechanical 
equipment than on conservation of 


manpower. 

Discussing color and composition of 
light in relation to the blackout, Ferree 
and Rand point out that dark blue is 
the least distinguishable from dark 
gray and black of any of the shades of 
color, and that, by suitable regulation 
of intensity and hue, illumination of an 
interior with blue light can be givena 
dim moonlight effect which differs lit- 
tle in color from the exterior illumina- 
tion on a moonlight night. 

As for black-out lighting in the home, 
the authors point out the defects of the 
ordinary black-out devices as a year- 
round means of securing a complete 
black-out. In Southern cities, maintain- 
ing complete blackout in a fully lighted 
room on a hot summer night for any 
considerable length of time by means 
of curtaining or similar devices alone 
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impracticable. Light-proofing of 
‘ooms without some form of air condi- 
tioning seems to Ferree and Rand not 
worthy of serious consideration for hot 
seasons of the year. (4 figures, refer- 
Ralph W. Danielson. 
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ences. ) 


Grossmann, E. E. The relationship 
of the eye to antiaircraft gunnery. The 
Military Surgeon, 1943, v. 92, April, 
p. 383, 

In selecting those most suited for 
antiaircraft gunnery 779 soldiers were 
examined. The following requirements 
were thought desirable for efficient 
performance of the gun crew: The 
vision should be 20/20 or better, and 
one eye should not have more than one 
diopter difference in refraction from 
the other. The convergence angle 
should not be less than forty degrees. 
The depth perception should not be 
persistently more than thirty degrees 
separation of the rods on the Howard- 
Dolman apparatus. The color percep- 
tion should be normal or only slightly 
deficient. The eyes should be free from 
lid infection and from abnormal sen- 
sitivity to glare and to wind. The mus- 
cle balance should be within the fol- 
lowing limits: esophoria 12, exophoria 
8, hyperphoria 0.5. 

Gertrude S. Hausmann. 


Hayes, S. P. A second test scale for 
the mental measurement of the visually 
handicapped. Outlook for the Blind, 
1943, v. 37, Feb., p. 37. 

This scale is an adaptation of the 
Terman-Merrill revision of the Stan- 
ford-Binet tests for examination of 
blind students. Since many items in the 
standard test other 
items were The 


vision, 
instead. 


require 
included 


adapted scale shows high correlation 
with other measurements of the same 
students. 


R. Grunfeld. 
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Mihalyhegyi, G. The significance of 
reduction of visual acuity for industrial 
efficiency and choice of occupation. 
Ophthalmologica, 1942, v. 104, Oct., p. 
185. 

A general discussion of the problem, 
in which the author points out the dif- 
ficulty of establishing absolute criteria 
for evaluation of the part played by 
visual acuity in industrial efficiency. 
He submits a classification of occupa- 
tions into ten groups on the basis of 
their minimum visual requirements: 
those occupations requiring 5/5, 5/6, 
5/8 and so on, to 5/50 and less. The 
judgments as to visual requirement of 
a particular occupation are said to be 
based on practical experience, but the 
author does not describe the nature of 
that experience. 

Each of the ten groups is also given 
an arbitrary number which is to be 
used in evaluation of industrial loss. 
The number is intended to.be added 
to the percentage loss as calculated on 
the basis of tables by Maschke. It is 
the author’s opinion that the end result 
gives a fairer estimate. 

F. Herbert Haessler. 


Mundt, G. H. An analysis of the 
vision of 200 consecutive selectees as 
seen by an advisory-board oculist. IIli- 
nois Med. Jour., 1942, v. 82, Nov., p. 
347. | 

Of two hundred selectees with de- 
fective vision over a half were my- 
opic. The author suggests that the 
general public be educated to the effect 
that the myope ought to keep under 
the constant supervision of an oculist. 
26.5 percent had vision of 20/100 cor- 
rectable to 20/40 in each eye. The 
vision of 67.5 percent was 20/400 cor- 
rectable to 20/40 in one eye, and 
6 percent had vision less than this. 
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Not one malingerer was found among 
the two hundred. R. Grunfeld. 


Palmer, E. L. The blind youth and 
his future. Outlook for the Blind, 1943, 
v. 37, Feb., p. 31. 


Since blind people gained access to 
and held successfully jobs in industry 
during the war emergency, there is 
hope that they will retain their rightful 
place in the work of the world. The 
education of the blind must be altered 
accordingly, to widen their gainful par- 
ticipation in industry. It will be neces- 
sary to study the types of factoriés in 
the community and the possibility of 
placing blind workers in them, and also 
to train the visually handicapped for 
the types of job for which their par- 
ticular qualifications fit them. 

R. Grunfeld. 


Regan, J. J. Walter B. Lancaster. A 
biographical sketch and bibliography 
1897-1943. Amer. Jour. Ophth., 1943, v. 
26, May, pp. 445-453. (One _ photo- 


graph.) 
19 


ANATOMY, EMBRYOLOGY, AND 
COMPARATIVE OPHTHALMOLOGY 


Bender, M. B., and Weinstein, E. A. 
Functional representation in the oculo- 


ABSTRACTS 


motor and trochlear nuclei. Arch, Nev. 
rology and Psychiatry, 1943, y, 49, Jan, 
p. 98. 

With the aid of the Horsle 
stereotaxic instrument and a 
rent the authors stimulated in monkeys 
the regions of the oculomotor nucle; 
and nerve roots. They also observed 
the defective movements following le. 
sions made in these regions by direct 
current. From their studies it seems 
to the authors that the following is 
the arrangement of the functional rep. 
resentation of the ocular muscles jp 
the oculomotor and trochlear nucle 
proceeding from dorsoventral to ros. 
trocaudal: sphincter pupillae (bilateral 
innervation), inferior rectus, ciliary 
muscle (bulging of the iris forward), 
inferior oblique, internal rectus, levator 
palpebrae superioris, superior oblique 
(with contralateral innervation). 


R. Grunfeld, 


Bliss, A. F. Derived photosensitive 
pigments from invertebrate eyes. Jour, 
of Gen. Physiology, 1943, v. 26, March 
20, p. 361. 

A study of the photosensitivity of 
the red pigments of the eyes of squid, 
blue crab, and horseshoe crab. 


J. Wesley McKinney. 
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NEWS ITEMS 


Edited by Dr. Donatp J. 
904 Carew Tower, Cincinnati 


New items should reach the editor by the twelfth of the month 


DEATHS 


Dr. Stanley W. Blazejewski, Wilkes-Barre, 
Pennsylvania, died April 12, 1943, aged 63 
years. 

Dr. Arthur Henry Geiger, Chicago, Illinois, 
died May 12, 1943, aged 65 years. 

Dr. John A. Colgan, Philadelphia, Pennsyl- 
vania, died February 16, 1943, aged 66 years. 

Dr. William Hansell, Ottumwa, Iowa, died 
April 6, 1943, aged 88 years. 

Dr. William T. Henry, Springfield, Ten- 
nessee, died April 17, 1943, aged 85 years. 

Dr. Edgar M. Hewish, Philadelphia, Penn- 
sylvania, died April 11, 1943, aged 84 years. 

Dr. John J. Randall, Wynantskill, New York, 
died April 29, 1943, aged 51 years. 

Dr. Clifford Black Walker, Los Angeles, 
California, died July 3, 1943, aged 59 years. 


MISCELLANEOUS 


It has been announced by the National So- 
ciety for the Prevention of Blindness that a 
prize of $250 will be awarded for the most 
original paper adding to the present knowledge 
about medical treatment of noncongestive glau- 
coma. Papers should be in the office of the 
Society, 1790 Broadway, New York City, by 
September, 1944. This prize is offered in addi- 
tion to one that was previously announced for 
the most valuable original paper concerning 
the diagnosis of early glaucoma. 

Papers may be presented by any practicing 
ophthalmologist of the Western Hemisphere 
and may be written in English, French, Ger- 
man, Italian, Spanish, or Portuguese, but those 
written in any of the last four languages should 
be accompanied by a translation in English. 

The award will be made by the Society with 
the guidance of an ophthalmologic committee 
composed of Drs. Evans, Keil, Kirby, McLean, 
Reese, Samuels, Schlivek, Schoenberg, and 
Webster. 


The Department of Ophthalmology, New 
York University College of Medicine, has an- 
nounced that the nine-month graduate course 
in ophthalmology will be discontinued for the 
duration of the war because of the educational 
program associated with the war effort. 


The Chicago Eye, Ear, Nose, and Throat 
Hospital held a series of refresher courses in 
Ocular Tests from July 25th to 30th, inclusive. 
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testing, 
retinoscopy, and subjective ocular tests. 


The courses consisted of objective 


The Eye and Ear Research Fund, Inc., an- 
nounces a two-day course in practical goni- 
oscopy which will be given at the Illinois Eye 
and Ear Infirmary following the meeting of 
the American Academy of Ophthalmology and 
Otolaryngology. The course will begin on 
Thursday, October 14th, at 9:00 a.m. and finish 
on Friday, October 15th, at 5:00 p.m. Applica- 
tions and requests for particulars should be 
addressed to the Dean of Instruction, 904 West 
Adams Street, Chicago, Illinois. 


SOcIETIES 
From Lt. Col. Derrick T. Vail (London) 


we have the following notice of a newly formed 
association : 

“The ophthalmic medical officers of this 
theatre have formed an association known as 
the E. T. O. Eye Club. Major Don Marshall 
is president; Capt. Eugene Anthony, editor of 
the bulletin that will be published from time to 
time; and Capt. C. E. McKee is secretary- 
treasurer. Honorable member, Brig. Sir Stewart 
Duke-Elder, myself as a purely advisory 
official. The first scientific meeting will be held 
at the 2d General Hospital on July 10th.” A later 
communication announces that at the first meet- 
ing the guest speaker was Lt. Comdr. E. B. 
Dunphy, of Boston; his subject, “Ocular in- 
juries of gas warfare.” About 30 medical officers 
were present. 


The annual convention of the Association of 
Military Surgeons of the United States will be 
held in Philadelphia, October 21st-23d, inclusive. 
Physicians attending this convention will be 
given an opportunity to study Army and Navy 
treatment of casualties‘at two of the nation’s 
leading military hospitals. Inquiries should be 
addressed to Capt. J. A. Biello (MC), U.S.N., 
at the Navy Yard, Philadelphia. 


The sixty-fifth annual session of the Medi- 
cal Association of Montana was held July 7th 
and 8th, with Dr. William M. Bane, Denver, 
among the guest speakers. The title of his 
paper was “Treatment of eye diseases by the 
general practitioner.” 


The newly-elected officers of The American 
Ophthalmological Society for 1943-44 are: Dr. 
John Green, Saint Louis, president; Dr. S. Judd 
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Beach, Portland, Maine, vice-president; and 
Dr. Walter S. Atkinson, Watertown, New 
York, secretary-treasurer. 


The Reading Eye, Ear, Nose, and Throat 
Society held its twenty-third meeting, June 16, 
1943. The speaker was Dr. Edmund B. Spaeth, 
Philadelphia, who lectured on “Some facts of 
importance in the nonsurgical treatment of 
convergent squint.” 

The following officers were elected for the 
fiscal year, 1943-44: Dr. R. M. Brickbauer, 
president; Dr. Solon L. Rhode, first vice- 
president; Dr. Michael J. Penta, second vice- 
president; Dr. Paul C. Craig, secretary; and 
Dr. Arthur A. Bobb, treasurer. 


The Southern Medical Association will hold 
its thirty-seventh annual meeting in Cincinnati, 
November 16, 17, 18, 1943. The following‘ are 
officers of the Section on Ophthalmology and 
Otolaryngology: Dr. John H. Burleson, chair- 
man; Dr. W. Raymond McKenzie, chairman- 
elect; Dr. Elbyrne G. Gill, vice-chairman; and 
Dr. J. W. Jervey, Jr., secretary. 


The ninth annual meeting of the Mississippi 
Valley Medical Society will be held in Quincy, 
Illinois, September 29th and 30th. Among the 
guest speakers will be Dr. Andrew W. Mc- 
Alester, Jr., Kansas City, Missouri. 


The North Dakota Academy of Ophthal- 
mology and Oto-Laryngology held its twenty- 
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fifth annual session in Bismarck, May 10th D 
Tracy W. Buckingham was elected presid ' 
and Dr. Frederick L. Wicks was elected oan 
tary. The program included the following 
speakers: Dr. William L. Benedict, Roches 
Minnesota, who spoke on “A critical review of 
the recent proposed treatments of eye dis- 


eases,” and Dr. William T. Peyton Minne 
apolis, who presented a paper entitled “Brain 
abscess.” 
PERSONALS 
Dr. Conrad Berens has been appointed 


civilian consultant in ophthalmology to the 
Office of the Air Surgeon, according to an 
announcement by the War Department. Since 
1939, Dr. Berens has served on the committee 
to select and train civilian pilots. 


Lt. Col. Derrick T. Vail has accepted mem. 
bership on the advisory committee of the 
National Society for the Prevention of 
Blindness. 


Capt. F. P. Calhoun, of Atlanta, Georgia, has 
recently successfully passed the examinations 
for and has obtained the diploma in ophthal- 
mology from Oxford (Eng.) University, 


A number of U. S. Ophthalmic Medical Off- 
cers stationed in Great Britain attended the re- 
cent meeting of the Oxford Ophthalmological 
Congress. 
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